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3 1 D OO U 37 PRODUCTS WITH REGISTERED TRADENAMES

Throughout this report, a number of chemical product names
appear. The following list indicates those products which have
registered tradenames:

Betasan
Imidan
Dyfonate
Crystex
Trithion
Eptam
Sutan
Vernanm
Tillam
Ordranm
Ro-neet
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Site Background

Stauffer Chemical Company previously owned and operated a
multi-product inorganic chemical manufacturing plant at
LeMoyne, Alabama and an agricultural chemical facility at the
adjacent Cold Creek site. The LeMoyne plant, purchased by Akzo
Chemie America, Inc. in 1987, has been in operation since
1953. The Cold Creek plant has been in operation since 1966
and is currently owned by ICI Americas, Inc. Halby Chemical
Company (later part of Witco, Inc.) also operatced a small

facility for a time on a leased section of the LeMoyne property.

Until 1973, industrial wastes from these operations were
disposed in unlined disposal areas and, in the case of
wastewater, to unlined ponds or, after treatment, by discharge
to Cold Creek Swamp. Presumably as a result of these
practices, a ground-water contamination problem developed.
This was recognized in the early 1970's, and many improvements
and waste-handling modifications were made. Lined ponds were
installed, solid wastes were diverted for off-site treatment
and/or disposal, and the existing disposal sites were cleaned,
consolidated, and capped with impermeable liners and clay. The
ground-water problem was addressed by installation of an
intercept and treatment system. This latter work was conducted
with the review of, and approval by, the Alabama Water
Improvement Commission (AWIC), predecessor agency to the
present Alabama Department of Environmental Management (ADEM).

In 1982, an assessment of the plant sites was made by the
Alabama Department of Public Health in response to submissions
made by Stauffer to the House Committee on Interstate Commerce
("the Eckhardt Survey"). At the request of the Alabama
Department of Public Health, monitoring wells were installed
around the three closed landfills. 1In spite of the previously
identified ground-water problems already under remediation,

2393G G361-740
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data primarily from these monitoring wells were held by the
Federal Environmental Protection Agency (EPA) to be the basis
for inclusion of these facilities on the National Priorities
List (NPL), which ranks hazardous waste disposal sites under
provisions of the Comprehensive Environmental Response,
Compensation and Liability Actlof 1980 (CERCLA), commonly known
as "Superfund".

Purpose of Investigation

Camp Dresser and McKee, Inc. (CDM), under contract to the
EPA, conducted preliminary sampling at the site in May of 198%
and prepared a Work Plan which is the basis for this Remedial

Investigation (RI). Based on the sampling and previous
investigations of both the Cold Creek and LeMoyne sites, and
offsite on Courtaulds North America's (CNA) property, CDM
concluded that there was possible ground-water contamination
(primarily mercury, carbon tetrachloride, carbon disulfide and
thiocarbamates). Further, CDM suggested that some contaminants
were moving offsite towards the CNA production wells. The
major potential sources of contamination were considered to be
the Cold Creek Swamp, unlined waste holding and treatment
ponds, and the Cold Creek and LeMoyne landfills (see Figure
Es-1).

For the purpose of the RI, the Cold Creek and LeMoyne
properties are considered one site, as outlined in the Work
Plan and agreed upon by the EPA. The purpose of this Remedial
Investigation is to characterize the type and extent of
contamination; to identify contamination sources, migration
pathways, and the potential for adverse environmental impacts;
and to provide a basis for evaluation of the most
cost-effective remedial action alternatives.

The Cold Creek/LeMoyne site is located just off U.S.
Highway 43, approximately 20 miles north of Mobile, Alabama
(see Figure 1-1 in Section 1.2). The site is surrounded by
several other chemical production plants, and the site area is
very sparsely populated, the nearest community being Creola, 5

-2-
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miles to the south. The Cold Creek Swamp lies between the
plant sites and the Mobile River, which is approximately 1 1/2
miles to the east of the main facilities. The swamp flows
northeast, then east, discharging to the Mobile River.

The Cold Creek plant manufactures proprietary herbicides
and pesticides used in agziculfural farming. Among the
principal products made are Betasan, Imidan, Dyfonate and
several thiocarbamates. The LeMoyne plant manufactures carbon
disulfide, carbon tetrachloride, sulfuric acid, caustic,
chlorine and Crystex (a proprietary sulfur compound).

Previous Remedial Activities

As mentioned above, after ground-water contamination was
discovered in the early 1970's, investigations of potential
sources were initiated and clean-up activities begun. Two
unlined waste burial sites at Cold Creek were capped as was the
LeMoyne landfill. The use of unlined wastewater treatment
ponds was discontinued, and several were closed. New lined
ponds were installed, and the treated wastewater was discharged
to the Mobile River. Spill control and storm-water recycling
and drainage cohtrols were put in place. Low-lying plant areas
adjacent to the unnamed stream feeding the Cold Creek Swamp
were selectively backfilled with clean £fill material to control
flooding. A number of monitoring wells were drilled and
ground-water analysis commenced.

Finally, after a hydrogeologic investigation by Ground
Water Associates, Inc. (GWA), Stauffer, in 1980, installed a
ground-water intercept and treatment system. This system,
which has been operating since 1981, consists of three
interceptor wells with a total design capacity of 1500 gallons
per minute (gpm). The wells are situated along the southern
property line and are located just downgradient of the inactive
carbon tetrachloride (CTC) plant wastewater treatment (WWT)
pond. Contaminated ground water is pumped to an air
stripping/aeration pond and, following treatment, is discharged

—-4-
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to the Mobile River under provisions of an NPDES permit (see
Appendix XXIII for a more detailed description of the
ground-water intercept and treatment program). Since this
installation, the ground water has steadily iméroved in quality.
The RI field investigation, as proposed in CDM's Work
Plan, was carried out in total except for the conditional Phase
II swamp sampling. Based on the initial swamp soil sampling
and the ground-water sampling results, EPA decided to omit the
Phase II sampling. A total of 311 samples were collected
between May and August of 1986. Complete analytical results
are included in Appendices I-1 through V-2, and summary tables

are presented in Chapters 1 and 5.

Ma jor Investigation Findings

The Cold Creek Swamp was sampled at 34 locations with
3-foot deep soil borings (see Drawing Number 1.3 in Appendix
XVII for locations). The same technique was used at four
locations in the LeMoyne Swamp (see Figure 5-3). Seven
composite soil samples were analyzed for thiocarbamates,
chlorides and priority pollutants (Tables 5-7 and 5-8), and 31
samples for mercury only (Table 5-9). Except for mercury, no
priority pollutants were found other than typical levels of
some heavy metals commonly found in natural soils (see Appendix
XVIII for comparison). Most thiocarbamates were found to be
non detectable, with a few between 0.1 and 1.8 milligrams per
kilogram (mg/kg, or parts per million, ppm). Mercury
concentrations, as shown in Table 5-9 and Drawing 1.3 (Appendix
XVII), indicated low to high (BMDL to 690 mg/kg) levels. No
mercury was found in any of the ground-water samples
indicating, as shown later, that mercury was not being
transmitted from the swamp to adjacent underlying ground waters.

Fish samples were collected at five locations and analyzed
for mercury. Levels ranged from 0.4 to 3.1 mg/kg whole fish.
The species of fish collected are shown in Appendix XXI.

2393G G361-740
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A total of twelve soil samples were taken around the three
landfills (see Figure 5-1 and Tables 5-1, 5-2 and 5-3). No
priority pollutants were found other than low parts per million
(ppm) levels of a few heavy metals. A few samples showed above
average values for antimony and mercury. The area around and
under the Cold Creek landfills showed no detectable levels of
site-specific (production-related) compounds with minor
exceptions, the highest being 1.5 mg/kg molinate. Vanadium
levels were typically 1.1 to 30 mg/kg, which are low compared
to those found in natural soil (20 to 500 mg/kg; see Appendix
XVIII). The synthetic membrane covering of each of the |
landfills was exposed and sampled. These were found to be
sound with no apparent deterioration (see Appendix XVI).

Eighteen (18) soil borings were made around nine ponds
(see Figure 5-2, Tables 5-4 and 5-5). Analysis of composite
samples did not detect priority pollutants except for
background levels of some heavy metals. A sample taken inside
the closed Halby pond showed high levels of copper (442 mg/kgq),
zinc (1,170 mg/kg) and cyanide (240 mg/kg), but samples taken
adjacent to the pond were at or below background levels for
these compounds. Heavy metals were not found in the ground
water. Site-specific compounds were not detected in soil
samples with the exception of thiocyanate found in soil in and
around the Halby pond and low levels of thiocarbamates under
Cold Creek's closed neutralization pond. Priority pollutants
were not detected in surface-water samples from two small
unnamed tributaries to Cold Creek or in samples taken from
three active ponds.

Ground-water samples were collected from 15 source wells
and 36 area wells (see Fiqures 4-2 and 4-3 and Tables 5-11 and
5-12). Except for expected high levels of carbon disulfide
(Csz) and carbon tetrachloride (CTC) in wells 0-29 and 0-31,
which are located just downgradient of the old CTC plant
wastewater treatment pond (see Figure 5-6), all other samples
showed essentially no detectable levels of priority
pollutants. Three other wells in the immediate vicinity of the

2393G G361-740
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old carbon tetrachloride plant WWT pond showed low levels (0.8
to 1.5 milligrams per liter, mg/l, which is equivalent to ppm)
of CTC. All well samples analyzed for site-specific compounds
showed non-detectable to very low levels, except for 6 mg/1l
thiocyanate in well 0-79, which is just downgradient of the
Halby pond. '

Conclusions

These ground-water results demonstrate conclusively that
the mercury found in the swamp soil is insoluble and not
leaching to the aquifer. Further, a review of well water
results shown in Figures 5-6 and 5-7 shows clearly that the
ground-water intercept system has been very effective in
capturing CTC and CSZ‘

The following major points can be made:

° Except for carbon tetrachloride found in source wells
immediately downgradient of the old carbon
tetrachloride plant WWT pond, essentially no priority
pollutants were found in any ground-water samples.

] Although mercury was found in swamp soil samples, it
is in an insoluble form as evidenced by its absence
in ground water (see Appendix XXV).

° With two minor exceptions, all source wells sampled
indicate thiocarbamates to be at very low levels
(less than 0.06 milligrams per liter and most under
0.01 mg/1l).

° All area wells south (immediately downgradient) of
the property line contained less than 0.027 mg/l
thiocarbamates, less than 0.046 mg/l CSZ' and less
than 0.018 mg/l1 CTC. The one exception was NM-1,
just downgradient of the LeMoyne landfill (one mile
east of main facility), which contained 0.25 mg/1l of
CTC.

2393G G361-740
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2. SITE FEATURES
2.1 Demography

As mentioned previously., the Cold Creek/LeMoyne site is
situated just to the east of U.S. Highway 43 and approximately
20 miles north of Mobile, Alabama. Interstate Highway 65 is
located 7 miles south of the site. The LeMoyne plant property,
which is south of the Cold Creek plant, extends eastward to the
Mobile River. The manufacturing facilities, however, are one
and one-half miles from the river.

The Cold Creek/LeMoyne complex, which encompasses
approximately 947 acres, is in an industrial area comprised
mainly of other chemical production plants. Courtaulds North
America, Inc. (CNA), which manufactures viscose rayon fiber, is
located directly south and borders the LeMoyne plant. Shell
Chemical Company (now duPont), an insecticide manufacturer, is
south of CNA. Virginia Chemicals, Inc. is north of the Cold
Creek plant, and M&T Chemicals is northwest. Alabama Power
operates a coal-fired electrical generating station further
north.

Very sparsely populated, rural communities are within a
few miles of the site. The largest residential areas are
Mt. Vernon, located approximately 8 miles to the north, and
Creola, which is approximately 5 miles to the south (see
Appendix VIII for map showing locations of nearby residences).

2.2 Land Use

The land in the immediate vicinity of the Cold
Creek/LeMoyne complex is used almost entirely by industrial
plants. 1In addition, some forest products are also harvested
in the area. Because of the natural swamp, no farming is done

in the area.

2343G G361-740
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2.3 Natural Resources

The major natural resource in the site area is the Mobile
River, which is located one and one-half miles to the east of
the main plant facilities. At its closest point to the site,
the river is approximately 500 feet wide and has a mean depth
of 28 feet. Minimum flow, which is exceeded 99% of the time,
is 4,800 cubic feet per second representing 3.1 billion gallons
per day. Further information regarding the Mobile River can be
found in the publication entitled "Water Resources of the
Mobile Area, Alabama," which is included in Appendix XIV. The
tiver, which flows south discharging into the Gulf of Mexico,
is mainly used for barge transportation.

Some o0il wells have been drilled 5 to 10 miles south of
the site, but no oil has been discovered within the site area.
Some cypress trees and pulpwood are harvested on the east side
of the Mobile River.

2.4 Climatology

The climate in the site area is temperate, bordering on
subtropical. The mean annual temperature is 67.6 degrees
Farenheit. July is the hottest month, and January is the
coldest month. Winters are usually short and mild with only a
few days with temperatures below freezing. The summers are
usually hot and humid. Average annual rainfall is 63.6 inches
and is evenly distributed throughout the year. Average monthly
temperature and rainfall data are presented in Table 2-1
(Hickman and Owens, 1978). Heavy rainfalls are common in the
area, and a summary of data on rainfall intensity is given in
Appendix IX (Stauffer interoffice correspondence, Bill Erdmann
to Bill Cawthra dated 9/26/78).

2343G G361-740
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TABLE 2-1
TEMPERATURE AND RAINFALL DATA

(recorded 1951-1975 at Mobile, Alabama,

Average " Average
Month Temperature (°F) Rainfall (4n.)
January 51.6 4.39
Fedbruary 54.0 5.13
March . 59.9 6.12
April 67.9 5.18
May 75.0 4.63
June 80.4 5.34
July 82.1 7.80
August 8l1.7 . 6.89
September 77.9 6.52
October . 68.9 2.51
November 58.7 3.30
December ' §3.4 5.77
YEARLY 67.6 63.58
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1. INTRODUCTION

1.1 Objectives

Two adjacent sites in Mobile County, Alabama, formerly
owned by Stauffer Chemical Company, were placed on the National
Priorities List (NPL) by the Environmental Protection Agency
(EPA) in 1982 under provisions of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA). As a result, Camp Dresser and McKee, Inc. (CDM),
under contract to the EPA, conducted preliminary sampling at
the site in May of 1985 and prepared a Work Plan, which is the
basis for this Remedial Investigation (RI).

Based on the sampling results and previous investigations
both onsite and offsite, CDM concluded that there was possible
ground-water contamination, primarily mercury, carbon
tetrachloride, carbon disulfide, and thiocarbamates, at the
site. Furthermore, CDM suggested that some contaminants were
moving offsite towards production wells at a facility south of
the site. Possible major sources of contamination were
identified. The purpose of this Remedial Investigation is to
characterize the type and extent of contamination; to identify
contamination sources, migration pathways and the potential for
adverse environmental impacts; and to provide a basis for
evaluation of the most cost-effective remedial action
alternatives.

1.2 Site Background Information

1.2.1 Site Location and Description

Stauffer Chemical Company previously owned and operated
two adjécent facilities in Mobile County, Alabama. The LeMoyne
plant, purchased by Akzo Chenmie America, Inc. in 1987, has
been in operation since 1953 and manufactures multi-product
inorganic chemicals, including carbon disulfide, carbon
tetrachloride, sulfuric acid, chlorine and Crystex (a

1-1
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proprietary sulfur compound). The Cold Creek plant
manufactures agricultural herbicides and pesticides, including
several thiocarbamates. The Cold Creek plant has been in
operation since 1966 and is currently owned by ICI Americas,
Inc. (ICIA).

In the past, the Halby Chemical Company (HCC) leased a
small parcel of land on the western portion of the site.

Little is known of this operation, however, other than that
waste products and effluents from the facility were held in a
pond on the property. The pond has been closed and filled.

The Cold Creek/LeMoyne site ("the site") occupies 947
acres between the Mobile River and U.S. Highway 43,
approximately 20 miles north of Mobile, Alabama (see
Figure 1-1). The site is bounded by Virginia Chemicals, 1Inc.
(VC1) to the north, Courtaulds North America (CNA), another
chemical company. to the south, the Mobile River to the east,
and Route 43 to the west. M&T Chemicals is located immediately
to the west of Route 43. VCI produces sulfur dioxide, amines,
sodium hydrosulfite, sodium bisulfite, and tetramethylfuran
disulfide. CNA consists of a viscose rayon fiber processing
plant and nylon spinning operation. M&T Chemicals is an
organotin compound manufacturing plant.

The site is situated in a predominantly industrial area,
but several sparsely populated rural communities are located
within a few miles of the site. Maximum relief at the site is
on the order of 30 feet. The Cold Creek Swamp lies between the
plant facilities at the site and the Mobile River, and flows to
the northeast and then east to discharge into the river.
Surface-water drainage on site is generally toward the swamp or
the river, and is governed by a drainage divide between the
two. The Mobile River flows to the south and discharges into
the Gulf of Mexico.

The majority of the chemical plants as well as the local
communities in the area obtain water supplied from the water-
table aquifer. As shown in Figure 1-2, the Cold Creek facility
has one drinking-water well (CC-12) and one backup well

2346G PG361-740
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(CC-11), which serve 250 employees. The LeMoyne facility has
two drinking-water wells (LM-7 and LM-10), which provide water
for 230 employees. The CNA facility to the south has one
drinking-water well (CNA-16) and a backup well (CNA-4), which
provide drinking water to 750 employees. M&T Chemicals,
located northwest of the site, also utilizes well water as a
drinking-water source for its 200 employees. The total
population served by industrial drinking-water supply wells
within a two-mile radius of the site is 1,585 people.

As shown in Figure 1-3, a total of approximately 21
residential water wells are located within a two-mile radius of
the site. Seventeen of these wells are located more than 1 1/2
miles west of the site. One well is located 2 miles due south
of the site, and another is located 2 miles north of the site.
The remaining 2 wells are located 1 mile southwest of the
site. The total population served by residential )
drinking-water supply wells within a two-mile radius of the
site, assuming 4 persons per home, is 84. The other residences
located within two miles of the site are served by municipal
water. The population within a two-mile radius of the site is
not located downgradient to ground-water movement.

1.2.2 Site Use History

For approximately 20 years after initiation of operations
at the Cold Creek/LeMoyne site, industrial waste products
resulting from the Stauffer processes were disposed of in
unlined surface disposal sites. Frdm 1965 to 1974, solid waste
from the LeMoyne plant was placed in an unlined landfill
approximately one mile east of the plant. Between 11,000 and
12,000 tons of brine muds were placed in this landfill along
with plant refuse, used samples, and some absorption oil (see
Appendix XXIX for information contained in the Eckhardt Survey,
which lists the substances stored in this landfill).

1-5
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Two waste disposal sites, referred to as the north and
south landfills, are located on the Cold Creek plant propercty.
The exact quantity of material placed in the landfills is not
known; however, sludges and solid wastes containing a variety
of herbicides and pesticides are thought to have been buried in
these two landfills. The LeMoyne and the two Cold Creek
landfills were closed and capped with liners in 1974.

Wastewaters from the Stauffer processes were held in
clay-lined lagoons and discharged to the Cold Creek Swamp. As
shown in Figure ES-1, there are currently six closed or
inactive wastewater ponds and seven active ponds. The seven
active ponds, LeMoyne LeCreek, Cold Creek LeCreek, the new
carbon tetrachloride plant wastewater treatment (WWT) pond, the
ground-water treatment pond, the LeMoyne acid plant WWT (solids
settling) pond, and the north and south chlorine plant
wastewater check ponds, are all membrane-lined and monitored
regularly. Of the six inactive wastewater treatment ponds,
four (old carbon disulfide plant WWT pond. old chlorine plant
WWT pond, Halby treatment pond, and Cold Creek old
neutralization pond) are closed and covered. The old carbon
tetrachloride Plant WWT pond was lined and contains
approximately 1900 cubic yards of sulfur sludge; it is inactive
but not closed. The old brine mud pond is a lined pond used
for storage of brine muds from the chlorine plant. It was
originally a RCRA facility but has been delisted by the EPA;
closure is awaiting State approval. Two ponds on the site are
RCRA facilities (new brine mud pond and chlorine stormwater
surge pond) and meet current RCRA standards. Three fire water
storage and supply ponds are also located on the site.

Cold Creek Swamp received effluent from the LeMoyne and
Cold Creek plants as well as from a previous tenant, the Halby
Chemical Company (HCC). The effluent from the LeMoyne plant
consisted of process waters from production units, containing
10 parts per million (ppm) of mercury. Neutralized waste brine
from the Cold Creek plant was also discharged to the swamp
during the late 1960's and early 1970's. The contribution from
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HCC was assumed to have been thiocyanate- contaminated
wastewater. The LeMoyne Swamp may have received surface-water
runoff from the area of the LeMoyne landfill prior to its
closure in 1974.

A small parcel of land on the western portion of the Cold
Creek/LeMoyne site was leased from 1965 to 1979 to the Halby
Chemical Company (HCC), as noted above. Witco, Inc. purchased
the HCC facility in 1974, and continued to operate the plant
until approximately 1979, when the buildings were razed.
Although little is known of this operation, waste products and
effluents were reported to have been discharged to the Cold
Creek Swamp to the east and/or held in a pond on the property.
The Halby pond has since been closed and filled.

1.2.3 Previous Investigative and Remedial Activities at
the Site

During the late 1960's, Stauffer monitored their on-site
water-supply wells and CNA monitored their production wells for
chloride content. By 1971, ground-water monitoring results
indicated that chloride concentrations in the wells were
increasing, and the ground-water quality was deteriorating.

In October, 1972, an inventory shortage of approximately
10,000 gallons of carbon tetrachloride (CTC) was discovered at
the LeMoyne facility storage area. All of the CTC is assumed
to have seeped into the ground. Although the CTC storage tank
was not diked, a short retainer wall separated it from a nearby
fire pond, which, therefore, was unlikely to have been affected
by the release (see Appendix XXII for maps of the LeMoyne plant
which show the location of the CTC storage area and the spill
area). None of the CTC could be recovered.

By early 1973, Stauffer determined that contaminants were
entering the ground water beneath the plant sites, and an
in-house task force was organized to evaluate the problem and
develop recommendations for remedial action. Twenty-one
ground-water monitoring wells were installed, and a
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swamp-sediment sampling program was initiated. The major
contaminants found in the ground water were thiocarbamates,
chlorides, and sulfur compounds. Mercury, most likely in the
insoluble mercury sulfide form (See Appendix XXV), was found 1in
the swamp sediment samples but not in the ground water. The
major sources of these contaminants were determined to be Cold
Creek Swamp, unlined wastewater holding and treatment ponds,
unlined waste-disposal sites containing drummed and uncontained
waste materials, process leaks and spills, and leachate from
contaminated soils. The predominant areas of ground-water
contamination were to the south and east of the site.

By late 1973, Stauffer had initiated contaminant source
cleanup activities. Drummed waste debris and sludges in the
disposal areas were consolidated and transported off site to
permitted hazardous-waste landfills. Liquids were decanted and
removed for treatment or off-site commercial disposal. The
disposal areas were permanently closed and capped with an
impermeable synthetic liner, clay, and soil. Ponds were
dewatered, filled, and replaced with lined ponds. Pursuant to
an NPDES permit, effluent flow from both facilities was treated
and discharged to the Mobile River instead of the swamp. Low-
lying areas were regréded with clean £ill from construction
activities in order to control local flooding, and a stormwater
drainage control system was designed and constructed. These
source control and cleanup activities were completed in 1976.

In addition to the remedial activities described above, an
extensive ground-water monitoring program was initiated in
December of 1973. Ground-water monitoring continued, and by
late 1977, Stauffer concluded that ground-water quality along
the southern property boundary of the LeMoyne facility was
improving but at an unacceptable rate (see Appendix XX). 1In
addition, CNA reported continued contamination of two of their
wells, chloride and iron being the primary contaminants. 1In
response to continuing ground-water quality deterioration,
Stauffer installed seven new observation wells along the
southern property line of the LeMoyne facility.

1-9
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In December, 1977, leak detection systems for two
treatment and storage ponds on site indicated leakage through
pond liners. These two treatment and storage ponds were
subsequently repaired. In 1978, Stauffer dewatered and capped
an old mercury sulfide WWT pond and a WWT pond in the carbon
disulfide plant area.

In 1978, Stauffer contracted with Ground Water Associates,
Inc. (GWA) to perform a hydrogeological investigation of
ground-water contamination at the LeMoyne facility. During
September of that year, GWA collected water samples from 32
wells and analyzed the samples for carbon tetrachloride and
carbon disulfide contamination. The results are shown in
Figures 1-4 through 1-10, respectively. Based on the
analytical results and the results of pump tests, it was
concluded that three intercept wells, each pumping a maximum of
500 gallons per minute (gpm), would be required to intercept
the bulk of the contaminated ground water. GWA used a
numerical model to represent the aquifer system, including the
proposed intercept wells. The resultant contour map of the
regional piezometric surface is shown in Figure 1-11. GWA
concluded that "this map indicates that it is not likely that
any contamination from the Stauffer property will migrate
further than CNA's wells Nos. 5, 6 and 10. Some contamination
[present prior to installation of the intercept wells] will
probably reach these wells, however, and samples of their water
should be periodically analyzed for traces of carbon
tetrachloride and carbon disulfide".

The three interceptor wells were installed in late 1980
along with an air stripping treatment system approved by the
Alabama Water Improvement Commission (AWIC), which is now the
Alabama Department of Environmental Management (ADEM). Since
that time, the levels of ground-water contamination have been
substantially reduced, as shown in Figure 1-12, and treated
effluent concentrations have continuously met discharge permit
limits established by the ADEM (see Appendices XXIII and XXIV).

2346G PG361-740
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At the request of the Alabama Department of Public Health
(ADPH), Stauffer installed seven new monitoring wells around
the two closed Cold Creek landfills in 1980. Early in 1981,
the leaking treatment and storage ponds at the LeMoyne facility
were repaired.

In 1982, the ADPH, in conjunction with the U.S.
Environmental Protection Agency (EPA), conducted an on-site
assessment of the Cold Creek and LeMoyne facilities. Analyses
of ground-water samples collected during the assessment
identified ground-water contamination on the plant sites and at
the CNA well that was sampled. The primary contaminants
detected were metals, chlorides, carbon tetrachloride and
miscellaneous organic compounds. As a result, the Stauffer
sites were added to the National Priorities List (NPL) by the
EPA under the mandate of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA),
also known as Superfund. The Cold Creek site was ranked number
204 and the LeMoyne site number 467 on the NPL. To date, there
has been no extraordinary public interest in the sites.

Camp Dresser and McKee, Inc. (CDM), under contract to the
EPA, conducted preliminary sampling at the site in May of 1985
and prepared a Work Plan for performance of a Remedial
Investigation/Feasibility Study (RI/FS) at the Cold
Creek/LeMoyne site. Stauffer performed the RI in 1986 and
submitted a draft RI Report in February of 1987. In response
to review and comments by the EPA, Stauffer commenced revision
of the report and submitted data dated July 1, 1987. ERT, A
Resource Engineering Company (ERT), was retained by Stauffer to
revise the RI Report in response to additional comments from
the EPA. Report revisions and responses to EPA comments have
been incorporated into this document.

1--20
2346G PG361-740



5 10 00057

1.3 Remedial Investigation Summary
1.3.1 RI Objectives

The overall objectives of this Remedial Investigation were
to define all potential contamination sources and to identify
the extent of any contamination migration and potential
transport pathways. Specific areas to be investigated included
the north and south Cold Creek landfills (see Figure 5-1), the
LeMoyne landfill (see Figure 5-1), nine ponds and lagoons (see
Figure 5-2), and the Cold Creek and LeMoyne Swamps (see
Figures 5-3 and 5-4 and Drawing 1.3 in Appendix XVII). The
extent of ground-water contamination was also determined. The
primary objective was to obtain enough additional data to
evaluate the success of past and current remedial actions and
to determine the need for further measures.

1.3.2 Source and Area Characterization

In order to accomplish the objectives outlined above, the
RI was divided into two major subtasks, source characterization
and area characterization. Source characterization included
the installation of 3-foot-deep soil borings at 34 locations in
the Cold Creek Swamp and at four locations in the LeMoyne
Swamp. Of these 38 composite samples, 7 were analyzed for
thiocarbamates, chlorides, and priority pollutants, and 31 were
analyzed for mercury only. A second, deeper sampling program
for mercury in the swamp was considered if interpretation of
the initial results indicated that it was necessary. Following
receipt of Stauffer's report of November 12, 1986, which
included supporting findings that the swamp recharges the
ground water (see Appendix XX), EPA agreed that the Phase II
sampling was not necessary.

Soil sampling was also performed under each of the nine
ponds and three landfills on site. Soil borings were installed
at 45-degree angles beneath the ponds and landfills and

2346G PG361-740
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advanced to 50 feet or until ground water was encountered.
Composite samples were collected at 10-foot depth increments
and analyzed for location-specific compounds and priority
pollutants. A total of twelve soil borings were installed
under the three landfills, and a total of eighteen soil borings
were installed under the nine ponds. Water samples were
collected from three active ponds and analyzed for priority
pollutants. Samples of the liner membrane material covering
the landfills were taken and tested for integrity. 1In
addition, fish samples from five locations in the Cold Creek
Swamp were collected and analyzed for mercury. Source
characterization was completed with the installation and
sampling of two new ground-water monitoring wells and sampling
of thirteen existing wells. All fifteen well samples were
analyzed for priority pollutants; three of the fifteen samples
were also analyzed for site-specific compounds.

Area characterization involved sampling 36 site-area wells
for location-specific compounds. Seven of the 36 samples were
analyzed for priority pollutants. 1In addition, two
surface-water samples and two soil samples were collected
offsite to determine background concentrations of the compounds
of concern.

All the samples were collected between May and
August, 1986 by Stauffer's Research personnel working with a
Stauffer geologist and representatives of the EPA and EPA's
contractor. Sampling, field quality assurance, chain of
custody procedures, and all analytical methodology were
submitted to the EPA on August 9, 1985 in Stauffer's Sampling
and Analysis Manual, which was approved for use by the EPA.

All laboratory analyses were performed by Environmental
Testing and Certification, Inc. (ETC). The data were reviewed
and compiled by Stauffer Research. The complete laboratory
data packages are included in Appendices I through V. A
discussion of sampling, analysis, quality assurance and quality
control is presented in Appendix VI.
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In the discussion of quality assurance in Appendix VI, it
is concluded that four common laboratory contaminants,
methylene chloride, toluene, bis (2-ethylhexyl) phthalate and
di-n-butylphthalate, which were reported in many samples near
or below their detection limit, should be considered invalid
because they were found in one or more blanks at concentrations
near or below the method detection limits. Also considered
suspect are samples reportedly containing levels near the
detection limits of chloroform, trichloroethylene, cyanide,
copper and zinc because they were also found at similar levels
in field blank samples. For these reasons, all analytical
results considered invalid or suspect are reported as non
detectable throughout this report. As previously mentioned,
nevertheless, all of the analytical results are included in
Appendices I through V.

_Results of the soil, biota, surface-water, and ground-
water sampling and analysis conducted during the RI are
summarized in Tables 1-1 through 1-3. Only those compounds
detected are included in these tables.

The following is a list of tests and/or samples either not
taken or relocated, and the reason for the deletion or move
(see Figures 5-1 and 5-2 for location).

1. Phase II swamp sampling was not conducted because of
decision by EPA to omit as unnecessary.

2. Relocated soil boring MTP 2-S to southeast corner of
covered pond because of proximity to high voltage
power lines.

3. OCTC-1S moved to west end of WWT pond to minimize
damage to dike.

4, Reversed locations of OCTC-2S and OCS-1S to avoid
potential damage to pond banks and covers.

1-23
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5.

l10.

1l1.

12.

13.

14.

15.

Relocated NLF-1S to west side of north landfill to
avoid high voltage power lines.

Relocated SLF-1S to east side of south landfill
because pipe racks prevented access from south.

Relocated SLF-2S to west side of south landfill
because fire pump house blocked access from north.

CCAP-1S placed at southwest corner and oriented to
northeast because of equipment access problenmn.

CCAP-2S shifted to east to cover other end of pond.

CCLP-2S moved to east end of north side oriented to
south because of equipment access problems.

CCLP-1S shifted to south end of west side oriented to
the east to cover other end of pond.

HTP-1S was stopped at 16.5 feet because recognizable
waste material was encountered.

Additional boring, HTP-3S, was drilled approximately
20 feet east of northwest corner of former pond area
to 45° angle oriented to south in order to obtain
samples beneath pond.

Dye test was not necessary because the shallow wells,

when installed, were dry.

Well 0-41, which is located approximately 10 feet
south of well 0-40, was sampled instead of 0-40
because a crimp in the casing of 0-40 prevented this
well from being sampled.

1-27
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1.4 .Report Overview

The balance of this Remedial Investigation Report
generally follows the format as suggested by EPA in their
guidance document dated June, 1985. _

Chapter 1 provides information regarding site background,
the nature and extent of contamination, previous investigative
and remedial activities, and a summary of the RI site
investigation program.

Chapter 2 provides information on population density and
distribution, land use, natural resources, and climate.

Chapter 3 provides information on the types of wastes
disposed of in the landfills, ponds and lagoons, and swamps on
site, as well as the toxicity and environmental behavior of the
waste components.

Chapter 4 describes the environmental setting of the site
and its surroundings. The surface characteristics, including
physiography, topography, and surface-water drainage, are
described as are the subsurface features such as the soils,
geology, and ground-water flow system.

Chapter 5 describes and presents summarized results of the
RI sampling and analysis program, which involved source and
area characterization. Soil, surface-water, ground-water, and
biota results are presented. Complete laboratory analysis
results can be found in Appendices I through V.

Chapter 6 deals with the public health and environmental
concerns associated with the site. Contaminant migration
pathways, potential receptors, and potential impacts on public
health and the environment are discussed.

Chapter 7 describes the remedial action alternatives
selected for preliminary assessment in the Feasibility Study
and the remedial alternative screening process.

Finally, Chapter B8 provides a summary of the RI findings
and conclusions.

28
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" As noted in the Draft RI Report, the Air Investigation
(Chapter 6 of the Draft RI Report), was essentially eliminated
because air testing was not as relevant and was not included in
the EPA contracted Work Plan. For this reason, Chapter 6 of
the Draft RI Report is not included in this document. 1In
addition, Chapter 8 of the Draft Report, entitled Bench and
Pilot Tests, has been included as an appendix to this report
(Appendix XXIII). This appendix contains a discussion of the
current ground-water intercept system, including operation of

the interceptor wells and treatment ponds.
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3. HAZARDOUS SUBSTANCES CHARACTERIZATION

3.1 Waste Types

The site contains three known closed landfills, six closed
or inactive wastewater ponds (five of which were investigated
during the RI), seven active ponds (four of which were
investigated during the RI), and two swamps. All of these
areas are identified on the site map, Figure ES-1. Detailed
graphic depictions of many of these areas are included in
Appendix XXVI.

3.1.1 Landfills

The LeMoyne landfill contains approximately 11,000 to
12,000 tons of brine mud from chlor-alkali production along
with absorption oil and plant refuse (see Appendix XXIX). The
landfill was never used for burning materials, although trash
fires occasionally broke out and spread beyond the landfill.
The area adjacent to and east of the landfill was used to store
acid brick and fire brick, blasting sand, and raw sulfur
recovered from leaks which occurred along the sulfur transport
line from the Mobile River to the plant. The sparseness of
vegetation in the area east of the LeMoyne landfill is related
to the presence of sandy soil in this area and, to a lesser
extent, to the former storage of sulfur. It is unlikely that
retort tower refuse is related to the lack of vegetation in
this area, because retort tower refuse was stored within the
boundaries of the landfill proper.

The Cold Creek plant landfills, designated north and south

landfills, contain the following solid waste:

Water treatment plant sludge,
Used sandblast grit,
Generator coke,

Incinerator ash, and

-Filter aid waste.
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The filter aid waste is the only material from the above list
that would contain pesticides. Analytical data have shown that
the total pesticide content typicaily found in this material is
approximately 10 ppm. There could also be some solvents and
other organic compouhds in the filter aid waste.

Although drummed liquids were temporarily placed in the
Cold Creek landfills, they were removed prior to closure. It
is possible, however, that leakage or spillage of pesticides
may have occurred during the period the drums were in the area.

These three landfills were closed in 1974. A 20 mil.
plastic membrane was placed on top and along the sides of the
landfills to a depth just below the bottom of the buried
waste. A 1l2-inch layer of compacted clay topped by clean soil
was added (see Appendix XXVI for graphic depictions of the
landfills). Section 5.1.1 describes the soil sampling around
the landfills, and subsequent sections describe the
ground-water sampling results.

3.1.2 Ponds and Lagoons

Three of the active ponds, LeMoyne LeCreek, Cold Creek
LeCreek, and the new carbon tetrachloride plant WWT pond, are
membrane lined and used for wastewater treatment under NPDES
permits. The fourth active pond, the acid plant WWT pond, is
also membrane lined. All four active ponds are monitored
regularly. Of the six inactive wastewater treatment ponds,
four (old carbon disulfide plant WWT pond, old chlorine plant
WWT pond, Halby Pond, and Cold Creek's old neutralization pond)
are closed and covered (see Appendix XXVI). The old chlorine
plant WWT pond was clay lined and is now filled with excavation
material from the plant and fill frcom the plant borrow pit.

The old carbon tetrachloride plant WWT pond was lined and
contains approximately 1900 cubic yards of sulfur sludge. It
is inactive but not closed. Section S.1.2 describes the soil
sampling around these ponds, and subsequent sections describe
the surface-water and ground-water sampling program results.
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3.1.3 Cold Creek and LeMoyne Swamps

The Cold Creek Swamp had received effluent from the
LeMoyne and Cold Creek plants as well as from a plant owned by
a previous tenant, the Halby Chemical Company (HCC). The
effluent from the LeMoyne plant consisted of process waters
from production units, containing 10 parts per million of
mercury. Strong evidence indicates that the mercury present in
the swamp is insoluble and immobile, and is therefore present
as a sulfide. (See Appendix XXV for a detaiied explanation of
why the mercury in the swamp is in the form of mercury
sulfide.) Neutralized waste brine from the Cold Creek plant
was also discharged to the swamp during the late 1960's and
early 1970's. The contribution from the HCC was presumably
thiocyanate-contaminated wastewater. ‘

The LeMoyne Swamp may have received surface-water runoff
from the area of the LeMoyne landfill prior to its closure.
Section 5.1.3 describes the soil sampling around these swamps,
and subsequent sections describe the ground-water sampling

results.

3.2 Waste Component Characteristics and Behavior

The major waste components found during the RI site
investigation were mercury, carbon tetrachloride, carbon
disulfide, cyanide (one isolated sample), thiocyanate, and six
thiocarbamates (EPTC, butylate, vernolate, pebulate, molinate
and cycloate). A few other heavy metals were found in soil
samples, but their concentrations were in the range commonly
found in natural soil or slightly higher. These data, as well
as other laboratory analyses of environmental media, are
contained in Tables 1-1, 1-2, and 1-3, which are included in
Section 1.3.

The environmental behavior and toxicity assessment of each
of the major waste components are described in the following
sections. Appendix XIX provides some empirical toxicity
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information for each major waste component; in addition the
Endangerment Assessment (separate report) contains detailed

toxicological profiles.

3.2.1 Mercury

3.2.1.1 Environmental Behavior

The major removal mechanism of mercury from natural water
systems is adsorption onto the surfaces of particulate phases
and subsequent settling to the bed sediment. According to the
EPA (1979). the overwhelming majority of any dissolved mercury
is removed in this manner within a relatively short time,
usually in the immediate vicinity of the source.

Photolysis seems to be significant in the chemical
speciation of mercury in the atmosphere and perhaps in the
aquatic environment. Because of the limited amount of
information available regarding this process, however, it is
not clear what impact it may have on the overall fate of
mercury in the aquatic environment. Because of its uniquely
high vapor pressure relative to other metals, metallic mercury
can enter the atmosphere from the aquatic environment in the
form of several different gaseous compounds. This factor makes
volatilization important for the aquatic fate of mercury. It
is not clear what impact volatilization will have on the
overall fate of mercury in the aquatic environment, however,
because of the limited quantitative data available regarding
the volatilization of mercury compounds from natural waters.

EPA's (1979) review of environmental studies and
theoretical considerations indicates that mercury adsorption
onto sediments is probably the most important process in
determining the fate of mercury in the aquatic environment.
Carr and Wilkness (1972) found that radiocactive mercury, when
added to natural samples, was rapidly apportioned out of the
particulate phases with half-lives for adsorption ranging from
less than one to fifty hours. Ramamoorthy and Rust (1976)
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conducted laboratory studies on mercury sorption and found that
sorption rates were highest in organic-rich sands, that
sediment binding capacity was most closely related to organic
content, and that mercury sorption was little affected by pH.
In their study of mercury adsorption on and desorption from
sediments, Reimers and Krenkel (1974) found that, at a constant
pH, the adsorption of inorganic mercury is affected by aquatic
chloride concentration, with the percent loss in capacity
depending upon the constituents of the sediment. They also
found that inorganic mercury is bound strongly enough by
sediments to be transported by sedimentary mobilization.

Because of the concern regarding the danger to hu:.an
health from eating mercury-contaminated fish, the
bioaccumulation of mercury in the aquatic environment has been
well studied. Methyl mercury is the form of mercury present in
most fish tissue, and it is the most readily accumulated and
retained form of mercury in aquatic biota. Methyl mercury is
readily accumulated by fish both from their food and through
water, and is very difficult to eliminate after entering the
biological system. Most studies report that the half-life of
methyl mercury in aquatic organisms is between one and three
years.

As an element, mercury is not intrinsically altered by
chemical reaction, but it does take part in
biologically-mediated reactions which drastically alter its
mobility and toxicity. According to the EPA (1979), virtually
any mercurial compound can be microbially converted to methyl
mercury upon entering an aqueous system. Conditions reported
to enhance the methylation process include large amounts of
available mercury, large numbers of bacteria, absence of strong
complexing agents such as sulfide, citcumneutral pH, high
temperature, and a moderately aerobic environment. (As
discussed in greater detail in Appendix XXV, conditions at the
Cold Creek/LeMoyne site did not favor the formation of methyl
mercury. Rather, conditions favored the precipitation of
insoluble mercury sulfide because of the presence of the strong
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complexing agent, sulfide.) Bacteria can act not only as
mediators of methylation, but can also preferentially
accumulate large amounts of mercury. Although sediment is
probably the most important sink for mercury, methylation by
bacteria could reduce the mercury content of overlying waters,
resulting in the mobilization of inorganic mercury from the
sediments. In summary, mercury can be metabolized by bacteria
to methyl and dimethyl forms which are quite mobile in the
environment.

3.2.1.2 Toxicity Assessment

Exposure to mercury in most forms is associated with a
high degree of toxicity. Chronic exposure to elemental
(metallic) mercury causes behavioral effects and other nervous
system damage. Inorganic mercury salts do not generally reach
the brain, but will produce kidney damage. Organic mercury
compounds are toxic because they can cross the blood-brain
barrier and produce nervous system disorders.

The metabolism, distribution, and excretion of mercury
depends largely on its chemical form. Preferential deposition
of elemental mercury vapor occurs in the lungs. Organic
mercury is efficiently absorbed by the gastrointestinal tract
based on its ability to traverse biological membranes. Both
elemental and organic mercury break down in the body to the
more toxic form, divalent mercury.

In a review of carcinogenic data for either inorganic
mercury or methyl mercury, the EPA (1984) noted that none of
the available data indicated “carcinogenic potential“. The
federal maximum contaminant level (MCL) is 0.002 mg/l.
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3.2.2 Carbon Tetrachloride
3.2.2.1 Environmental Behavior

Volatilization is the major transport process for carbon
tetrachloride in aquatic systems because of its high vapor
pressure. There is little information specifically pertaining
to adsorption of carbon tetrachloride onto sediments.
McConnell et al. (1975) found that coarse gravel had little
adsorptive capacity for carbon tetrachloride, whereas sediments
rich in organic detritus had a much higher adsorptive
capacity. 1In general, however, there is no clear evidence of
selective concentration of carbon tetrachloride in sediments.

Neely et al. (1974) have shown that biocaccumulation is
directly related to the logarithm of the octanol/water
partition coefficient (log Kow) of the compound. The log
Kow of carbon tetrachloride is 2.64, indicating a tendency
for this compound to biocaccumulate under conditions of constant
exposure. Pearson and McConnell (1975), found that although
carbon tetrachloride and other organochlorines examined are
somewhat lipophilic and tend to be found at higher
concentrations in fatty tissues, there is no evidence for the
biomagnification of carbon tetrachloride or other short-chain
aliphatics in the food chain. According to the EPA (1979),
however, the difficulties associated with the analytical
methods in the Pearson and McConnell (1975) study make
estimates of bioaccumulation based on their experimental
results somewhat unreliable.

There is little information specifically pertaining to
biodegradation of carbon tetrachloride. Thom and Agg (197%)
have included carbon tetrachloride on a list of synthetic
organic chemicals which should be degradable by biological
sewage treatment methods provided suitable acclimatization can
be achieved. They note, however, that not many compounds on
the list occur free in nature, and, therefore, it is unlikely
that microorganisms already possess the ability to destroy them.
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3.2.2.2 Toxicity Assessment

The toxicity of carbon tetrachloride can be accounted for
because it is a fat-soluble, halogenated hydrocarbon.
Absorption of carbon tetrachloride through dermal and
inhalation routes is greater than through ingestion routes.
Again, because of carbon tetrachloride's fat-soluble nature, it
is readily absorbed through the skin. Distribution of carbon
tetrachloride is body-wide with the highest concentrations
found in fat tissues, liver, bone marrow, and blood (EPA,
1984a). Carbon tetrachloride is metabolized into chloroform
and a trichloromethyl radical in the liver.

The EPA (1984b) noted that, although the majority of
several mutaginecity assays were negative, there was evidence
supporting the classification of carbon tetrachloride as a weak
mutagen.

Carbon tetrachloride is classified as a group "B2"
carcinogen in the EPA's weight-of-evidence ranking scheme
(SPHEM, 1986). This category indicates that there is
sufficient evidence for causing liver cancer in animals but
that the corresponding human data is inadequate. The federal

MCL, for an incremental increased lifetime cancer risk of 1 x

10'6, is 0.005 mg/1.

3.2.3 Carbon Disulfide

3.2.3.1 Environmental Behavior

Very little information is available regarding the
transport and fate of carbon disulfide. Nevertheless, data
regarding the physiochemical properties of carbon disulfide
(Verschueren, 1983) can be used to qualitatively assess the
processes that may be important in determining its fate.
Carbon disulfide has a relatively low boiling point and high
vapor pressure, indicating that it is very volatile. It has a
specific gravity of 1.263 and is therefore more dense than
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water. With a solubility of 2300 mg/l, it is very soluble in
water from an environmental perspective. The octanol-water
partition coefficient of carbon disulfide is in the range of
from 69 to 145, indicating that it is not readily adsorbed to
soils. Given this information, it is likely that
volatilization and ground-water mobility are significant
whereas adsorption is of lesser importance in terms of the
transport of carbon disulfide. The significance of photolysis,
hydrolysis, biocaccumulation, and biotransformation cannot be
assessed with the information available from Verschueren (1983)
regarding the chemical and physical properties of carbon
disulfide.

3.2.3.2 Toxicity Assessment

Carbon disulfide is hazardous as a liquid and a vapor.
Although inhalation is the major route of toxic exposure,
exposure may be compounded by dermal absorption and ingestion.
Because of its fat solubility, carbon disulfide is reported to
be one of the strongest skin irritants known, causing third
degree burns within minutes (Spyker et al., 1982). Skin
absorption may cause localized degeneration of peripheral
nerves, usually in the hands (Sittig, 1985). 1Inhalation of
carbon disulfide vapor may also cause respiratory irritation
and progress to bronchitis and emphysema. The primary
manifestations of acute and chronic carbon disulfide exposure
include pyscological, neurological, and cardiovascular
disorders.

Carbon disulfide has been demonstrated to produce
reproductive and'teratogenic effects in animals when inhaled
(Bariliak et al., 1975). Data on mutagenicity and
carcinogenicity were not available.
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3.2.4 Cyanides

3.2.4.1 Environmental Behavior

Cyanides are a diverse group of compounds whose fate in
the aquatic environment varies widely. The cyanide ion (Cn)
can react with a variety of metals to form insoluble metal
cyanides. 1If the cyanide ion is present in excess, complex
metallocyanides may be formed. These compounds are quite
soluble and can be tianspottéd in solution. The fate of low
molecular weight organic cyanides (nitriles) is expected to
parallel the fate of hydrogen cyanide, a gas which may be
destroyed by biodegradation or removed from solution by
volatilization or adsorption.

The significance of photolysis on the aquatic fate of the
cyanides has not been investigated fully, although it is
possible that the photolysis of the metallocyanides could
result in the release of cyanide ion (Broderius, 1977). EPA
(1979) notes that this process could be important in aquatic
environments downstream from metallocyanide discharges.
According to the EPA (1979), the hydrolysis of nitriles in the
aﬁuatic environment is slow in most cases, and is probably not
competitive with other processes.

Cyanides are fairly mobile in the soil environment (Alesii
and Fuller, 1976), indicating that adsorption is probably not a
significant control on mobility in most aquatic environments
where sorbents (e.g., clays, biological solids, sediments) are
much less concentrated. Alesii and Fuller (1976) reported that
cyanide mobility is least where soils have a low pH, high
concentrations of free iron oxides and positively-charged
particles such as the clay minerals kaolin, chlorite, and
gibbsite. Cyanide mobility is greatest at high pH., high
concentrations of free calcium carbonate (high negative
charge), and low clay content. According to the EPA,
biological solids sorb cyanides, but, as with the other
sorbents, the amount bound is probably insignificant in
comparison to the amounts volatilized or biodegraded.

3-10
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Broderius (1973) reported the bioaccumulation of metal
(copper and silver) cyanide complexes in fish. According te
the EPA (1979), it is difficult to assess the environmental
importance of metal cyanide bioaccumulation other than to note
that the metal cyanides are generally less toxic than hydrogen
cyanide. Nevertheless, bioaccumulation undoubtedly enhances
the chronic toxic effects of the metal cyanides.

Although biodegradation of cyanides is known to occur in
natural waters, the rates of cyanide biodegradation have not
yet been ascertained. According to the EPA (1979), the
importance of this process varies according to such factors as
cyanide concentrations, pH, temperatﬁre, microbe concentration
and acclimatization to cyanide, and the availability of

nutrients.
3.2.4.2 Toxicity Assessment

The term "cyanides" encompasses those inorganic or organic
compounds which contain the CN~ group. Examples include
cyanide ions that form complexes with metals, cyanates that
contain the OCN radical, alkyl cyanates that trimerize to
cyanurates, nitriles, and cyanohydrins. The toxicity of many
of these substances is related to subsequent release of
hydrogen cyanide (HCN) or the CN radical. These components
can be released as a result of photodecomposition, ionization,
or dissociation (Dourdoroff et al., 1966; EPA, 1980).

Cyanides are readily absorbed through the lungs,
gastrointestinal tract and skin. Death from acute cyanide
poisoning is the result of “"cytotoxic anoxia", or cellular
asphyxiation. It is one of the most rapidly acting toxins
known to humans (Gilman et al., 1980).

The detoxification of cyanide in humans is extremely
efficient (Klaassen et al., 1986), and therefore, chronic toxic
effects of cyanides are rare. Many chronic studies have been
performed in rodents and dogs, all with negative findings (EPA,
1980; EPA, 1985). There are, however, conflicting data
regarding the teratogenicity of cyanides.

3-11
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The Carcinogen Assessment Group of the EPA has not
evaluated the carcinogencity of cyanide because there is a lack
of human and animal carcinogenicity data. The EPA, therefore,
has designated it as a group "D" - Not Classified Chemical.

3.2.5 Thiocarbamates

3.2.5.1 Environmental Behavior

Very little information is available regarding the
transport and fate of the individual thiocarbamate compounds,
or the thiocarbamate compounds as a class. Nevertheless, data
from the Handbook of Environmental Data on Organic Chemicals
(1983) regarding the physiochemical properties of the
thiocarbamates have been used in this report to qualitatively
assess the processes that may be important in determining their

fate. In addition, the limited amount of information available
regarding the known properties of the individual compounds is
reported here.

In general, the thiocarbamates have relatively low to
moderate boiling points and moderate vapor pressures,
indicating that they are somewhat volatile. Their aqueous
solubilities range from 30 to 370 ppm, which indicates that
they are soluble to very soluble in water. Given this
information, it is likely that ground-water mobility is a
significant factor in the fate and transport of the
thiocarbamates. Because octanol-water partition coefficients
were not available for these compounds, the importance of
adsorption and bioaccumulation could not be assessed. In
addition, the significance of photolysis, hydrolysis, and
biotransformation cannot be assessed with the information
available from Verschueren (1983).

Limited information regarding the fate of S-ethyl
dipropylthiocarbamate (EPTC) and molinate was available in the
Handbook of Environmental Data on Organic Chemicals (1983).
Verschueren reports a 75% to 100% disappearance of EPTC from
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soils in four weeks time as the result of "aquatic reactions".
According to Verschueren, molinate added to tapwater decreased
over a fourteen-day holding period to 40% based on recovery of
isotopic carbon (14C). The loss of 14C was attributed
primarily to volatilization. The five major organosoluble
metabolites in the tapwater were molinate sulfoxide, 3- and
4-hydroxymolinate, 4-ketomolinate, and ketohexamethylene-imine.
In addition, Verschueren (1983) reports that two kinds of
microorganisms isolated from garden soils and rice-field drains
degraded molinate completely into various hydroxy and oxidized
products. Thus, it has been shown that volatilization and
biodegradation are significant in terms of the fate and

transport of at least one thiocarbamate.
3.2.5.2 Toxicity Assessment

The thiocarbamates are a class of compounds with multiple
uses. The bioloical activity and corresponding toxicity of
these compounds varies greatly and is contingent upon
structure. In general, however, the thiocarbamates act upon
specific biochemical components of the nervous system. They
inhibit the neurotransmitter enzyme, cholinesterase. Lethal
doses that effect 50% of the exposed animal population,
referred to as the LDSO' range from S00 mg/kg to 4000 mg/kg
(Gosselin et al., 1984). The wide range of reported LDSO's
may be due to the varying extent of cholinesterase inhibition
by the different compounds.

Several chronic exposure studies (Stauffer Chemical data)
using cycloate and molinate revealed that no neurotoxicity was
observed at low doses in rodents or in higher doses in
chickens. At mid-to-higher doses, chronic exposure to EPTC in
rats revealed peripheral nerve and spinal cord damage. 1In a
rat teratology study, no teratogenic effects were noted at any
dosage for butylate, cycloate, EPTC, or molinate. Empirical
data for the thiocarbamates are contained in Appendix XIX, and
a review of the Stauffer Chemical studies and other pertinent
literature is presented in the Endangerment Assessment.

3-13
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3.2.6 Thiocyanate
3.2.6.1 Environmental Behavior

There is virtually no information available regarding the
fate and transport of thiocyanates. According to the EPA
(1979), thiocyanates (SCN radical) are formed from cyanides
and sulfur-containing materials, and are more stable than
cyanates (OCN radical). Solutions of thiocyanates form free
hydrogen cyanide in acidic media.

3.2.6.2 Toxicity Assessment

The toxicity of the organic thiocyanates appears to be
dependent upon the length of the aliphatic side chain. Methyl,
ethyl and isopropyl thiocyanates and Lethane 384 are potent and
rapidly acting poisons (Gosselin et al., 1984). The mean
lethal dose of methyl thiocyanate fed to rats is less than
20 mg/kg (von Oettinger et al., 1936). Effects produced by
these compounds include central nervous system depression with
a transient period of respiratory stimulation. This may
progress to death due to respiratory failure (Gosselin et al.,
1984). It is known that liver enzymes liberate cyanide from
these thiocyantes (von Oettinger et al., 1936), and this is
probably the cause of poisoning. Butyl thiocyanate (and higher
homologues) do not liberate significant amounts of cyanide in
vivo (Ohkawa et al., 1973; von Oettingen et al., 1939). The
mechanism for toxicity is not known for the higher thiocyanates.
All thiocyanate derivatives can cause primary irritation to the
skin and eyes. Undiluted solutions may produce severe

cutaneous reactions (Cameron et al., 1939).
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4. ENVIRONMENTAL SETTING
4.1 Physiography and Topography

The Cold Creek/LeMoyne site is located in the Piney
Meadows physiographic province, which borders the Mobile River
from central Mobile County down to and along the Gulf Coast of
Alabama. In the site area, the province is twelve miles wide
and is developed on late Pleistocene river terraces and
present-day flood-plain deposits. These deposits are
superimposed on, and entrenched into underlying Miocene
deposits consisting of sands and clays., with the latter
predominating toward the south in Mobile County.

Surface elevations range from highs of approximately 45
feet to lows of less than 10 feet in marshy areas within
one-half mile of the Mobile River. Most of the area containing
plant facilities (about 1 1/2 miles west of the river) is at an
elevation of between 30 and 40 feet.

4.2 Surface Water

Natural drainage from several hundred acres of land,
including the western part of the LeMoyne plant property, a
portion of the north central part of the adjacent CNA property,
and a part of the adjacent Route 43 right-of-way. forms an
unnamed stream that flows in an easterly direction south of the
LeMoyne plant area. This stream then turns northward and flows
generally north-northwest through a 20-acre area of the Cold
Creek Swamp. Flow from the marsh area joins Cold Creek, which
flows northeasterly and then easterly to discharge into the
Mobile River more than a mile upstream from the eastern
extension of the LeMoyne plant property.

Generally, the potential for flooding in the site area is
considered minimal. Although high-intensity rain storms
(greater than two inches per hour) are not uncommon, they
generally do not last for significant lengths of time. Based
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on current flood insurance rate maps, the 100-year flood zone
within the site area (Zone A8 in Figure 4-1) is confined to the
eastern-most section of the LeMoyne plant property adjacent to
the Mobile River. The approximate area covered by the 100-year
flood plain in this part of the site is 55 acres. The zone of
influence of the 500-year flood plain (Zone B) is only slightly
larger (narrow band) than that of the 100-year flood plain.
The closed LeMoyne landfill is approximately 500 feet west of
and not within the flood plain.

An extension of the present flood plain also occurs north
of the site along the lower portions of Cold Creek and portions
of the Cold Creek Swamp. The combined 100- and 500-year
flood-plain areas are indicated as an approximate 800-foot wide
band along the section of Cold Creek which flows in a
northeasterly direction, with the flood plain broadening where
Cold Creek begins its east-southeasterly direction of flow.

The flood plain falls within but does not completely encompass
the Cold Creek Swamp (see Figure 10-1 in Appendix X) and does
not extend southward toward the site along the swamp area which
is associated with the unnamed stream. The majority of the
site, i.e., all portions of the site and surrounding properties
not within the 100- or 500-year flood areas, are classified as
Zone C, or areas considered as having a minimal flooding

potential.

4.3 Soils

The soils encountered at the site are loamy clays with
loamy clayey subsoils. Locally, poorly drained areas of
organic material and mucky clays occur. The major soil type
identified by the Soil Conservation Service is the
Izagora-Annemaine Association with gentle to moderate
undulations.
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4.4 Geology
4.4.1 Regional Geologic Setting

The site is physiographically located within the Southern
Pine Hills Section (Piney Meadows subsection) of the East Gulf
Coastal Plain Physiographic Province. The generalized geology
of the coastal plain region includes several types of Mesozoic
and Cenozoic-age sedimentary rocks that occur in narcrow
northwest-southeast-trending bands which dip gently southward
at approximately 20 to 40 feet per mile. Within the Southern
Pine Hills Section of the coastal plain, the underlying
sedimentary units are overlain by Miocene estuarine deposits
consisting of interbedded sands and clays, and in some areas
the younger Pliocene Citronelle Formation which generally
consists of sand and gravel (Geological Survey of Alabama,
1968, 1971). These deposits are in many areas overlain and
incised by younger Pleistocene- and Holocene-age alluvial
deposits, deposition occurring from long-term sedimentation
from several north-south trending streams and rivers.

4.4.2 Site Geology

The site is underlain by low river terrace and alluvial
deposits that are approximately 110 to 130 feet thick. These
deposits thin to approximately 60 feet adjacent to the Mobile
River, which is located approximately one and one-half miles
east of the central plant area. The deposits consist of
generally clean, unconsolidated, fine- to very coarse-grained
sands that contain some interbedded, discontinuous clayey seams
as well as some gravelly zones. Table 4-1 summarizes the
stratigraphic column in the site area. The upper sands,
varying in thickness from O to 50 feet, consist of fine- to
medium-grained sands, fine-grained sandy silts, silty clays,
and clays. The upper sands have moderate to low permeability.
The lowermost sands, situated generally between 80 feet below

2382G PG-361-740
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STRATIGRAPHIC COLUMN

Range of _Range of Depths
Thickness Top Bottom Description

10-17 0 8-22 "Red, yellow to brown stiff clay
with basal sandy clay section
pinching out locally.

0-35 10-15 11-74 sand and clay interbeds grading
laterally into sand.

14-34 8-63 30-63 Clean coarse sand with some
clay interbeds.

18-45 30-74 63-102 sand and gravel with lenses of
sand or sand with some clay
interbeds. Clay occurs
interbedded with sand and
gravel locally.

3-20 63-82 75-110 Gray sand and clay grading
laterally into either sandy
clay or sand.

1-23 75-110 75-115 Gray sand with some clay with
lenses of sandy clay.

0-23 80-115 111-131 sand and gravel with some clay
interbeds.

111-131 Blue clay.

After: ERT, 1985
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ground surface and the base of the aquifer, contain the most
highly permeable material. A very stiff, dense, bluish-gray
clay, presumably of marine origin, underlies the alluvial
deposits.

Numerous test borings and well installations have been
completed within the study area for various purposes (see
Figures 4-2 and 4-3, and Figure 1-2). Most borings have been
terminated within a unit described as a "blue clay", which has
been encountered in over 50 borings across the Cold
Creek/LeMoyne site, as well as the adjacent CNA property to the
south. This clay unit is encountered at depths varying from 60
to 130 feet below land surface, depending upon boring location,
with the average depth of the clay layer found at approximately
115 to 130 feet below land surface. The clay layer is
generally described as a medium-stiff to stiff blue or
blue/gray clay and is apparently overlain in some areas by a
thin layer of softer yellow/brown clay. Most borings have been
terminated just within this clay layer; therefore, there is
relatively little information regarding its vertical extent or
thickness across the site. Logs for two test borings which
extend to depths below the average depth of the clay layer
indicate that the layer may be at least 20 feet thick (boring
0-9) and greater (boring 0-28, approximately 70 feet) in some
areas.

Previous studies indicate that the clay unit dips very
slightly to the southwest (Stilson, 1974). The depth at which
the blue clay unit has been encountered in various borings
across the site is indicated in Table 4-2. This table
illustrates that the clay layer is present in several areas of
the site and is therefore likely to be horizontally contiguous
across the site. As indicated in the Work Plan, previous
studies have also suggested that the clay unit is continuous
across the site and serves to isolate the alluvial deposits
from other stratigraphic units below. Graphic and descriptive
logs for many of the test borings are included in Appendix
XXVII. Permeability testing of a single sample of the clay,
collected with a Shelby tube from boring 0-86 at a depth of 118

4-6
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TABLE 4-2
DEPTH OF BLUE CLAY LAYER
(see Appendix XXVII for well logs)

Depth Encountered Total Boring Depth
Boring (feet below (Eeet below
Number qround surface) qround surface)
0-5 118 120
0-6 132 136
0-8 121 ' 122
0-14 115 120
0-21 117 120
0-22 100 105
0-23 76 80
0-24 60 63
0-59 117 123
0-62 116 120
0-68 118 119
0-70 117 118
TW-12 122 124.5
0-28 123 610
0-9 121.5 461
CNAM-23 117 119
CNAM-24 125 127
CNAM-25 130 131
CNAM-26 124 126
CNAM-27 131 132
CNAM-30 130 132
CNAM-32 121 121
CNAM-34 127 128.5
0-75 124 125
0-76 112 114
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to 120 feet below land surface, yielded a permeability value of
4.4 x 1072 cm/sec.

GWA (1978) identified an intermediate clay unit in the
western sector of the property. They suggest that it becomes
discontinuous, thinning to the east into intermittent lenses.

4.5 Hydrogeology
4.5.1 Regional Hydrogeologic Setting

There are two principal water-table aquifers in Mobile
County. A major aguifer is located a few miles west of the
site in the Miocene Uplands section of the county. The second

aquifer is located within the Mobile River Valley, where the
site is located. This aquifer is the principal source of water
for users located within the Mobile River Valley. Wells in
this aquifer typically yield 470 to 846 gallons per minute
(gpm), with specific capacities of 6 to 73 gpm per foot of draw
down (Riccio et al., 1973).

4.5.2 Site Hydrogeology

The Mobile River Valley water-table aquifer at the éite is
recharged through infiltration from the Cold Creek Swamp, the
Mobile River, and rainfall. The background water quality is
potable, with low total dissolved solids and iron. Prior to
industrialization, ground-water flow was toward the Mobile
River. The ground-water table varied from O to 20 feet below
ground level depending on the topography. Presently, however,
the direction of flow is toward the south-southeast, because of
the local influence of pumpage at CNA and from Stauffer's
interceptor wells (see Figure 4-4). The advent of
industrialization and accompanying ground-water pumpage at the
CNA plant site and surrounding area has resulted in a lowering
of the water table and localized changes in the direction of
ground-water flow, i.e., presently, ground-water generally
flows away from the Mobile River (ERT, 1984).

4-10
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The ground-water table within the site area is qenerallf
encountered at depths ranging from 25 to approximately 75 feet
below ground surface. The actual water-table depth across the
site area varies according to geographic location within the
site area, as well as concurrent ground-water pumping at the
time of measurement. Numerous qfound-water supply wells and
extraction/interceptor wells which pump several hundred gallons
per minute are located in the site area. A recent ground-water
level sampling program was completed at the Cold Creek/LeMoyne
site and adjacent CNA plant property in October, 1987. These
data provide information on ground-water levels under
near-stable withdrawal conditions typical of normal operations
at the site. Water-level data for various wells are presented
in Appendix XXVIII. These data indicate perceived normal
water-table depths of approximately 40 féet below ground
surface within the Cold Creek portion of the site and greater
than 50 feet below ground surface within the LeMoyne plant
portion of the site. Deeper water levels in the southern part
of the site likely reflect higher rates of ground-water
withdrawal in this area.

It is unlikely that buried wastes within any of the waste
disposal areas, landfills or wastewater treatment ponds come
into contact with the ground-water table under current site
conditions. All of the waste disposal areas are less than 20
feet deep, and all of the landfills are less than 12 feet deep
(see Appendix XXVI for graphic depictions of these areas),
whereas depth to ground water varies from approximately 40 tg
50 feet below ground.surface within the site area. Depth to
ground water under static and non-pumping conditions is not
known; however, water level data in remote corners of the site
area indicate water levels varying from approximately 24 to 40
feet below land surface. Therefore, even under non-pumping
conditions, it is unlikely that buried wastes would come into
contact with ground water.

Relatively few deep borings or well installations have
been completed within the immediate site area that extend into
stratigraphic units beneath the blue clay layer. Well

: 4-12
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construction information provided in Appendix XII indicates a
total of eight borings which extend to a significant depth
beneath the clay layer. Three of these borings represent
injection wells which were drilled to depths varying from 4330
to 4750 feet below ground surface, with screens set for
injection purposes at varying depths greater than 3400 feet
below ground surface; Monitoring wells installed in
association with the injection wells (total of five indicated)
have been installed with screens at depths varying between 207
and 1160 feet below ground surface. Specific well construction
details are provided within Appendix XII, and information
reqgarding screened ir-ervals and intended use is presented in
Table 4-3. Lithologic logs available for two of the borings,
IM-1 and IM-2, indicate numerous alternating layers of clay
with silty fine sand and, in one case, medium to coarse sand
(IM-2), extending several hundred feet beneath the blue clay
layer. Both logs (Appendix XII) indicate that clay is the
dominant lithologic formation encountered with relatively thin
layers of fine sand or silt to depths approaching 500 feet
below ground surface. Ground-water usage within the site area
is believed to be limited to the upper aquifer above the clay
layer.

GWA (1979) conducted aguifer pumping tests with existing
production wells LM-2 and CNA-1 (see Figqure 1-11) to evaluate
hydraulic responses and determine aquifer characteristics in
the site area. Transmissivity from LM-2 testing was determined
to be 93,123 gallons per day per foot (gpd/ft), and the storage
coefficient was calculated to be 0.31. Transmissivity from
CNA-1 testing was 85,232 gpd/ft, and the storage coefficient
was 0.15. Based on an average saturated thickness of 77 feet,
the average hydraulic conductivity was calculated to be 1,100
gallons per day per square foot (gPd/ftz).

To properly characterize the ground water in the vicinity
of the LeMoyne landfill area, the Work Plan proposed the
installation of two new monitoring wells downgradient of the
landfill. These wells, NM-1 and NM-2, were installed to a
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Monitoring well for INJ-1;
first aquifer beneath blue

Monitoring well for INJ-2;

Monitoring well for INJ-3;

‘Monitoring well for INJ-3;

Monitoring well for INJ-2

Injection well; plugged and

510 00123 TABLE 473
DEEP BORING INFORMATION
(see Appendix XII for boring logs)
Total _
Depth Screened Interval
Well (feet below (feet below
Number ground surface) ground surface)  Intended Use
IM-1 (0-9) 461 207-227
clay
IM-2 (0-28) 610 580-590
aquifer at 560-610
IM-4 242 208-228
aquifer at 208-228
IM-5 1204 1140-1160
sand aquifer above
bucatunna clay
IM-6 250 222-242
INJ-1 4330 3402-3491*
abandoned at 4184
INJ-2 4601 4458-4600* Injection well
INJ-3 4750 4415-4515* Injection well

*perforated zone.

2504G PG 361-740
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depth of 62.5 feet and 37 feet, respectively. A report by
Thompson Engineering Testing, Inc., which includes a
description of their installation, log sheets, and locations,
is included in Appendix VII. 1Included in Appendix XII is CDM's
Figure A-1, showing typical we;l construction details of the
existing source and area wells, and tables showing coordinate
locations, elevations, depths and screened interval of these

wells.
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SAMPLING AND ANALYSIS PROGRAM

As discussed in Section 1.3, the RI was divided into two
major subtésks. source characterization and area
characterization. The sampling and analysis programs used to
characterize the possible sources and areas of contamination as
well as the analytical results of these investigations were
summarized in Section 1.3.2. The following sections provide a
detailed description of the source and area characterization
sampling and analysis programs, the results of these
investigations, and conclusions regarding the nature and extent

of contamination.

5.1 Source Characterization

5.1.1 Landfills
5.1.1.1 Program Description

Soil borings were installed at 45-degree angles beneath
the three existing landfills on site and advanced to 50 feet or
until ground water was encountered. Composite sémples were
collected at 10-foot depth increments and analyzed for
location-specific compounds as well as priority pollutants and
vanadium. A total of twelve soil borings were installed under
the three landfills, as shown in Figure 5-1.

In addition to the soil boring program described above,
samples of the DuPont 3110 plastic membrane that lines the top
and sides of the three landfills were carefully exposed,
sampled, and tested for integrity (see Appendix XVI).

5.1.1.2 Findings and Conclusions
Table 5-1 includes the results of the 12 composite soil

samples that were collected from the three landfills and
analyzed for priority pollutants and vanadium. Other than

5-1
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Ant imony
Arsenic
Beryllium
Chromium
Copper
Lead
Mercury
Nickel
Selenfum
Zinc
vanadium

--~ North

‘TABLE WO. 5-1

(Except for heavy metals, all other priority pollutants are ND)
(See Fig. 5-1 for location)

NLF-23 SLF-18 SLF-25
ND ND ND
1.0 1.0 3
0.14 0.21 0.65

14 16 31
2.9 4.5 7.7
BMDL 4 BMDL
0.6 BMDL BMDL,
1.6 2.1 3.5
BMDL 0.5 0.8
9.6 15 28
20 26 49
- ---- South ----

Cold Creek Landfill

*Possible False Positive

LLF-1S

24
ND
BMDL

46
48

6

0.1

2.8
ND
12

COMPOSITE SOIL SAMPLES - LANDFILLS - PRIORITY POLLUTANTS IN Mg/Kg - INCLUDES VANADIUM

LLF-28 LLF-38 LLF-45 LLF-58 LLF-6S LLF-78 LLF-8S
7.5 23 33 16 11 BMDL 8.6
BMDL ND BMDL 1.0 BMDL ND BMDL
BMDL 0.24 0.055 BMDL BMDL ND BMDL
5.3 15 22 7.8 7.1 3.8 5.2
7.2 23 35 26 19 15 32
BMDL BMDL ND BMDL BMDL BMDL BMDL
BMDL 0.1 ND BMDL, 1.9 0.1 ND
1.3 3.8 3.9 1.6 4.1 BMDL 1.9

ND ND ND ND ND ND ND
6.8 19 22 7.1 14 4.4 8.1

Thiocarbamates & phosphorous in all LLF (LeMoyne Landfill)

ND, not detected - BMDL, detected below method detection limit - "_" analysis not required

Composite samples are ND

£¢100 0l ¢
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relatively low levels of heavy metals, which are in the average
range for natural soils (see Appendix XVIII), no other priority
pollutants were found.

Table 5-2 includes the results of site-specific compound
analysis (organophosphates, thiocarbamates, and phosphorous) of
soil samples collected from tné north and south Cold Creek
landfills. With a few minor exceptions, location-specific
compound concentrations in the two Cold Creek landfills were
not detected or were below the method detection limit (BMDL)
for that compound. The highest compound concentration found in
the Cold Creek landfills was 1.5 milligrams per kilogram
(mg/kg, or parts per million (ppm)) of molinate, a
thiocarbamate pesticide which is manufactured at the Cold Creek
plant. As shown in Sections 5.1.4 and 5.2.2, thiocarbamates
were found at very low levels in many of the source and area
wells. However, the mean molinate levels in all wells are
below the proposed safe drinking water level of 0.2 mg/l (see
Appendix XIX). Based on these findings, the Cold Creek
landfills are not considered a significant source of
contamination.

Results of the soil samples collected from the LeMoyne
landfill are analyzed for chloride, vanadium, and carbon
disulfide are included in Table 5-3. Carbon disulfide was not
detected in any of the LeMoyne landfill soil samples. One
relatively high level, 220 mg/kg, of chloride was detected, and
vanadium was found at relatively low levels of from 1.1 to 30
mg/kg. The concentrations of both of these compounds are
within the common range of natural soils (see Appendix XVIII).
Thus, the LeMoyne landfill is not considered a source of
contamination.

The test results of the landfill liner material that was
analyzed by Matrecon, Inc. are included in Appendix XVI.
Stauffer's materials specialist, Mr. L. Drake, has reviewed
these test results and concluded that the membrane covers are
still in excellent condition with a high life expectancy.

5-4
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TABLE NO. 5-2

SOIL SAMPLES - COLD CREEX LANDFILLS ~ SITE SPECIFIC COMPOUNDS @ 10 FOOT DEPTH INTERVALS - Mq/Kg
(See Fi1g. 5-1 for location)

NLF-1S-10°' NLF-15-20" NLF-1S-30' NLF-1S-40' NLF-18-50' NLP-25-10"
EPTC (Eptam) BMDL BMDL BMDL BMDL ND 0.9
Butylate (Sutan) 0.1 0.2 0.1 ND BMDL BMDL
Vernolate (Vernam) BMDL BMDL BMOL ND ND 0.1
Pebulate (Tillam) ND ND ND ND ND BMDL
Molinate (Ordram) BMDL BMDL 0.2 0.9 0.1 1.5>
Cycloate (Ro-neet) BMDL ND BMDL ND BMDL 0.1
Bensulide (Betasan) ND 0.5 ND 0.1 ND ND

ND, not detected — BMDL, detected below method detection limit - "_" analysis not required

NLP-28-20', SLP-15-10°, SLF-1S-20', SLF-1S5-30°',
SLF-18-40°, SLP-18-50', SLF-25-10', & SLF-25-20'
are all ND in site specific compounds except

for 0.1 mg/kg Ordram in SL¥F-25-20'

62100 01 ¢
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TABLE 5-3

SOIL SAMPLES - LEMOYNE LANDFILL - VANADIUM & CHLORIDE IN Mg/Kg @ 10 POOT DEPTH INTERVALS

(See FIG. 5.) Por location)

LLF-15-10" LLF-15-20°' LLF-2S-10' LLF-25-20' LLF-38-10' LLP-3S-20' LLP-45-10" LLP-45-20"

Vanad ium 14 1.6 30 1.3 9.7 4.8 24 4.9
Chloride ND ND 220 ND ND ND ND ND

LLF-6S-10' LLF-6S-20' LLF-65-30' LLF-75-10' LLF-7S-20' LLF-79-30' LLP-83-10' LLF-83-20"' .

Vanadium 6.1 5.7 1.8 3.5 1.1 6.2 2.1 4.9
Chloride ND ND 57 ND ND 91 ND ND

ND. not detected - BMDL, detected below method detection limit - *_* analysis not required

LLF-55-10' LLF-53-20" LLF-55-30'
3.6 3.3 1.9

ND ND 57

(Carbon disulfide was ND in all
LLF samples)

05100 Ol ¢
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5.

1.2 Ponds and Lagoons
5.1.2.1 Program Description

The soil sampling program for the ponds and lagoons was
similar to that for the landfills: soil borings were installead
at 45-degree angles beneath the nine ponds investigated on site
and advanced to S0 feet or until ground water was encountered.
Two soil borings were installed under each pond, creating a
total of 18 soil borings, as shown in Figure 5-2. Where
possible, six samples were collected from each boring. One

composite sample was selected for priority pollutant analysis,
and the other five were analyzed for compounds specific to the

pond.
In addition to the soil samples described above, water
samples from three active ponds were collected for priority

pollutant analysis.
5.1.2.2 Findings and Conclusions

Table 5-4 includes the results of the composite soil
samples that were collected from the nine ponds and lagoons and
analyzed for priority pollutants. Except for low levels of
heavy metals, which are in the average range for natural soils
(see Appendix XVIII), the results showed no detectable levels
of priority pollutants in any of the composite samples. One
exception was sample HTP-1S, taken from the former Halby pond,
which showed elevated levels of copper (440 mg/kg), zinc (1170
mg/kg), and cyanide (240 mg/kg). It is thought that this
boring encountered a pocket of waste. A second boring within
the pond and an angled boring beneath the pond both showed
background levels of copper and zinc and no detectable levels
of cyanide. Thus, except for a small pocket of waste in the
Halby pond, the nine ponds showed no priority pollutant
contamination.

Table 5-5 includes the results of composite soil samples
from the nine ponds and lagoons that were analyzed for

5-17
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TABLE NO. 5-4

COMPOSITE SOIL SAMPLES - PONDS & LAGOONS - PRIORITY POLLUTANTS IN mg/kg
(Except for heavy metals and some cyanide, all other priority pollutants are ND)

Arsenic 2.0

2.0 1.0 1.0 .

Beryllium 0.1 0.12 0.45 0.36
Chromium 9.5 7.4 15 16
Copper 3.8 2.3 5 5.4
Lead ND BMDL BMDL BMDL
Mercury ND ND BMDL BMDL
Nickel 1.6 1.6 3.6 3.7
Zinc 7.3 5.3 21 15
Cadmium N ND ND ND
Ant imony ND ND ND ND
Cyanide 1.0* ND ND ND

(see FPig. 5-2 for location)

CCAP-1S CCAP-2S CCLP-1S CCLP-23 HTP-1S8 HTP-2S HTP-3S MTP-15 MTP-28 NCTC-18 NCTC-23 OCTC-1S OCTC-28 OCS-1S OCS-2S APP-1S APP-25 LLP-1S LLP-2S
2 1 1 BMDL BMDL 4.0 BMDL ND 1.0 7 ND 1.0 2 BMDL BMDL
0.11 0.52 0.45 0.04 BMDL 0.13 0.15 BMDL 0.08 0.1 0.11 0.2 0.16 0.08 0.15

43 16 14 4.5 8.6 29 100 5.2 15 14 16 12 11 6.5 9.4
442 5.1 4.3 2.3 3.3 4 4.6 18 3.4 15 10 4.2 3.8 2.2 2.7
22 BMDL BMDL 4.9 5.8 5.8 BMDL BMDL BMDL BMDL BMDL 7.2 7.6 5.4 6.1
0.9 BMDL BMDL 1.4 24 BMDL BMDL BMDL 0.3 0.4 BMDL BMDL BMDL BMDL BMDL
18 6.3 3.3 BMDL 1.6 1.8 8.2 1.2 2.8 2.6 8.4 1.2 1.2 1.7 2.6
1170 k¥ 23 9.7 12 15 21 6.1 11 15 20 14 8.4 10 11
1.6 WD ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND WD ND ND ND 9.7 31 32 33 ND ND ND ND
240 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
--- Halby Pord -~  ——=——r e LeMoyne Ponds —-——-—-----esomm o m e

~——-- Cold Creek Ponds --——

*Questionable based on QA field blank analysis (see Appendix VI for explanation).

ND, not detected - BMDL, detected below method detection limit — "_" analysis not required

c5100 0l ¢
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TABLE NO. 5-3 (1 of 2)
SOIL SAMPLES - POND'S & LAGOONS - SITE SPECIFIC COMPOUNDS IN Hq/l(q @ 10 FOOT DEPTH INTERVALS
(See Fig. 5-2 for location)

CCAP-15-10" CCAP-15-20' CCAP-1S-30°' CCAP-1S-40' CCAP-1S5-50" CCAP-2S-10' CCAP-25 20' CCAP-25-30' CCAP-25-40' CCAP--2S-50°

EPTC (Eptam)
Butylate (Sutan)

.
"
N
wm

.9 ND ND 1.6 BMDL 0.2 ND
2 ND ND ND ND ND ND

(-

Vernolae (Vernam) 0.1 8.6 0.3 0.3 ND ND 1.1 0.1 0.1 ND
Pebulate (Tillam) 0.1 1.2 0.2 0.2 ND ND 0.1 ND ND ND
Molinate (Ordram) 0.3 6.4 5 3.7 ‘ND ND 0.8 0.2 0.2 ND
Cycloate (Ro-neet) 0.2 2.7 0.1 0.5 ND ND 0.2 ND ND ND

———————————————————— Cold Creek's old neutralization pond ——-------—--=---- -- == .o-n-

CCLP-15-10° COCLP-15-20° CCLP-18-30' CCLP-15-40' CCLP-18-50' CCLP-25-10' CCLP-25-20° CCLP-25-30' CCLP-25-40' CCLP-25-50°

EPTC ND ND ND ND ND 0.1 BMDL ND ND ND
Butylate ND ND ND ND ND 0.1 BMDL ND ND ND
Vernolate ND ND ND ND ND 0.1 BMDL ND ND ND
Pebulate ND ND ND ND ND 0.1 0.2 ND ND ND
Molinate ND ND ND ND ND 0.1 0.1 ~ ND ND ND
Cycloate ND ND ND ND ND 0.2 BMDL ND ND ND

Cold Creek's LeCreek wwt Pond

HTP-15-10" HTP-25-10"' HTP-25-20' HTP-28-30"' HTP-25-40' HTP-38-10° HTP-3S5-20°  HTP-35-30' HTP-35-40°

Thiocyanate 1,010 550 640 20 ND 2,480 1,030 420 190
-------------------------------- Halby Pond --—----------------oceooom oo
MTP-1S-10° MTP-15-20" Mre-15-30° MTP-25-10° MTP-2S-20° 0ld Chlorine plant wwt pond
Chloride 650 1,200 680 ND ND

NCTC-1S-10° NCTC-18-20' NCTC-15-30' NCTC-15-40' NCTC-15-50' NCTC-25-10' NCTC-25-20° -NCTC-25-30' NCTC-25-40' NCTC-25-50°

Carbon Disulfide ND ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride NO ND ND ND ND ND ND ND ND ND
———————————————————————————— New Carbon tetrachloride wwt pond --- -- -~----~---m-—mmooooon -

OCTC-1S-10' OCTC-1§-20°' OCTC-15-30' OCTC-1S-40° OCTC-1S-50' OCTC-28-10° OCTC-25-20' OCS-15-10° 0CS-1§-20°  OCS- 1$-30°

carbon Disulfide ND ND ND ND ND 0.016 ND 0.002 ND 0.008
Carbon ‘fetrachlon fde ND ND ND 0.001 0.001 ND ND ND ND ND)

0Old carbon tetiachlonide w wt pond - - - 0ld carbon disulfide w wt pond

¢100 01 ¢
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0CsS-1S-40" 0C8-15-50" 0CS-25-10"

TABLE NO. 5-5 - continued (2 of 2)

0Cs-25-20" 0Cs-258-30" 0CS-25-40" 0CS-25-50"

Carbon Disulfide ND

0.003 ND

Carbon Tetrachloride 0.004 0.003 0.685

0.0025 0.005 0.005 ND
0.0066 0.008 0.0035 ND

Acid Plant Pond

APP-15-10"' APP-15-20" APP-15-30" APP-15-40" APP-18-50" APP-25-10" APP-25-20" APP-25-30" APP-25-40'
Iron 25,600 4,270 10,100 2,810 1.780 24,500 11,100 4,540 5,780
Sulfate ND ND ND 210 570 ND ND ND 200

LLP-1S-10"' LLP-15-20" LLP-15-30"' LLP-15-40" LLP-15-50" LLP-25-10" LLP-25-20"' LLP-25-30" LLP-25-40'
Chloride ND ND ND 65 ND ND 50 ND ND

ND, not detected - BMDL,

detected below method detection

LeMoyne LeCreek wwt pond

limit - *_* analysis not required

APP-25-50'

1,880
580

¢

Ol

Se1L00
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site-specific compounds. Low to moderate (25 mg/kg maximum)
levels of a few thiocarbamates were found at the 20-foot depth
in the southwest corner of the Cold Creek old neutralization .
pond. As shown in subsequent sections, the closest
downgradient well, CCM-4, showed thiocarbamate levels ranging
from below the mean detectable limit to 0.23 mg/l, whereas the
next most immediate downgradient wells showed thiocarbamate
levels of from below detection limits to 0.01 mg/l.
Ultimately, the existing ground-water intercept system is
capturing these trace amounts which probably originate from the
Cold Creek old neutralization pond.

Discharge of treated water from the intercept wells to the
Mobile River is currently governed by the provisions outlined
within the existing NPDES permit for the facility. This permit
indicates a current limitation or allowance for combined
discharge of up to 3.3 lbs/day of thiocarbamates from the
facilities. Single-day water analyses recorded monthly since
April, 1984 from both the LeMoyne plant and the Cold Creek
plant treatment systems indicate that in only one instance
(July, 1985 - 4.10 lbs) has this discharge limitation not been
met. The majority of the discharge data (see Table 24-1 in
Appendix XXIV) indicate less than 1.00 lb/day of thiocarbamate
within the discharge stream.

There is little information available regarding the
environmental persistence, or fate and transport, of
thiocarbamates as they are released to a surface-water body
such as the Mobile River. Some information regarding
thiocarbamates in general is reported within the Waste
Component Characteristics and Behavior section of this report,
Section 3.2.

High levels of thiocyanate (2480 mg/kg maximum) were found
under the Halby pond, indicating localized contamination around
the closed pond, as suggested above. As discussed later, a low
level of thiocyanate was detected in ground water downgradient
from the Halby pond, whereas no other site-specific compounds
were detected. The Halby pond is therefore considered the

wn
|

=
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probable source of thiocyanate contamination found in the
ground water.
High iron concentrations (25.600 mg/kg maximum) were found
under the LeMoyne acid plant WWT pond. The only finding in the
nearest downgradient well, CNA53, was 0.0003 mg/1 Csz'
Because the acid plant pond has never received any CSZ, it is
not likely to be a source of CS2 contamination.

Results of the analysis for priority pollutants of water
samples taken from three active ponds are included in
Table 5-6. Except for very low levels of a few heavy metals,

all the priority pollutants were essentially non detectable.
5.1.3 Swamps
5.1.3.1 Program Description

Three-foot deep soil borings were installed at 34
locations in the Cold Creek Swamp and at four locations in the
LeMoyne Swamp, as shown in Figures 5-3 and 5-4, and in Drawing
1.3 in Appendix XVII. A split-spoon sampler, shelby tube, or
acrylic tube was used, depending on soil conditions. Excess
water was decanted, and the sample was mixed in a stainless
steel tray. A subsample was then taken for the composite. Of
the 38 composite samples collected, 3 from the Cold Creek Swamp
and 4 from the LeMoyne Swamp were analyzed for thiocarbamates,
chloride, and priority pollutants. The other 31 samples were
analyzed for mercury only.

In addition, fish samples from 5 locations in the Cold
Creek Swamp (see Drawing 1.3 in Appendix XVII) were collected
and analyzed for mercury in accordance with the Work Plan and
subsequent meetings with the EPA. Because of the very small
size of the individual fish, an aggregate sample was taken and

the analysis was performed on a homogenate, i.e., whole fish.

2398G PG-361-740
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TABLE NO. 56
POND & SURFACE WATER - PRIORITY POLLUTANTS IN mg/]
(Any priority pollutants not shown are ND or BMDL)

SW-01-1w sw-11-1w cCLP-1W NCTC- 1V LLP- 1V
Carbon Tetrachloride - ND 0.0056 0.032 ND
Mercury 0.0002 - BMLD 0.0003 0.0008
Nickel ND - 0.013 BMDL 0.022
zZinc 0.31 - 0.16 0.012 0.023
Cyanide - - ND ND 0.132
Phenol ND ND ND 0.007 ND
Priority Pollutants

volatiles - All ND - - -

--~- Background - (Ref. to Fiq. 5-2
(Ref. to

for location)
Fig. 5-5 for location)

ND, not detected - BMDL, detected below method detection limit - *_" analysis not required

gcL00 0L ¢
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5.1

.3.2 Findings and Conclusions

Results of the seven swamp samples analyzed for
thiocarbamates, chloride, and priority pollutants are included
in Tables 5-7 and 5-8.

Among the priority pollutants, only heavy metals with
levels typical of natural soils were found. Mercury was the
only exception, with a maximum concentration of 300 mg/kg.
These heavy metals are insoluble and effectively immobile
because the analytical results of ground-water samples,
reported later, do not indicate their presence. It is
noteworthy that one soil sample, SW-01-1S, selected in the Work
Plan as the background level for heavy metals, shows the same
relative levels of metals as found in Cold Creek Swamp except
for mercury. ©SW-01-1S was collected near LeMoyne's south
property line next to the railroad tracks (see Figure 5-5). It
also compares favorably with a road-side sample from U.S.
Highway 231 (see ADEMS December 19, 1986 letter in Appendix XV).

Most thiocarbamates were not detected, although a few were
present at low levels (1.8 mg/kg maximum). Analysis of
downgradient ground water, however, as discussed in subsequent
sections, did not detect any thiocarbamates. Therefore, the
swamps are not considered sources of thiocarbamate
contamination.

Chloride in the Cold Creek Swamp soil samples varied from

not detected to 50 mg/kg, and in the LeMoyne Swamp samples from
not detected to 190 mg/kg. These levels are within the average

range for natural soils; therefore, the two swamps are not
considered sources of chloride contamination.

Table 5-9 includes the mercury results of composite soil
samples collected from the Cold Creek Swamp. Mercury was found

in all but one of the 31 Cold Creek Swamp samples at
concentrations of from 0.14 mg/kg to 690 mg/kg. Although the

mercury levels are high, the mercury is probably present as the
sulfide (as discussed in Appendix XXV) and is therefore
immobile and insoluble. This is evidenced by the fact that

5-17
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TABLE NO. 5-7

COMPOSITE SOIL SAMPLES - COLD CREEK & LEMOYNE SWAMP - PRIORITY POLLUTANTS 1IN Mg/Kg

(All priority pollutants not shown are ND)

LS-1S LS-2S LS-3s LS-4S w-01-15
Arsenic ND ND 2 BMDL, 5.0
Beryllium 0.4 0.11 0.71 0.65 0.53
Chromium 19 6.2 24 50 . 88
Ccopper 6.4 1.9 10 8.3 68
Lead 15 BMDL 23 12 100
Mercury 0.11 0.15 0.22 0.28 0.9
Nickel 2.1 BMDL 5.8 3.5 5.6
Zinc 12 20 131 55 180
——————————————————— LeMoyne Swamp -—-—-~---------—--- Background Ref.
to Fig. D-1 for
location

NOTE: Refer to Fig. 5-3, 5-4 and Dwg. No. 1.3 for location of Swamp Samples.

ND, not detected - BMDL, detected below method detection limit - = ® analysis not required.

CCs-25

5

0.31
140

14

BMDL
190

32
312
Cold Creek Swamp

CCs-3s

¢?100 0L ¢
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TABLE NO. 5-8

COMPOSITE SOIL SAMPLES - COLD CREEK & LEMOYNE SWAMP - SITE SPECIFIC COMPOUNDS IN Mg/Kg

LS-35

ND
ND
ND
ND
ND
ND
100

LS-48

ND
ND
ND
ND
ND

50

ccs-18 CCS-25 CCS-3S LS-1S LS-28
EPTC (Eptam) 0.1 0.2 1.0 ND ND
Butylate (Sutan) ND 0.3 1.8 ND ND
Vernolate (Vernam) ND 0.2 1.1 ND ND
Pebulate (Tillam) ND ND 0.3 ND ND
Molinate (Ordram) 0.1 0.4 0.9 ND ND
Cycloate (Ro-—neet) ND 0.5 1.8 0.2 ND
Chloride ND 50 50 190 ND
————————————— Cold Creek --~-----~~ s—msm——me—=—-----——-- LeMOyne —-- ---oc-secem oo oee oo

ND, not detected - BMDL, detected below method detection limit - "_" analysis not required

cv 100 Ol %
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Mercury

Mercury

Mercury

COMPOSITE SOIL SAMPLES -

TABLE NO 5-9
COLD CREEK SWAMP - MERCURY IN Mg/Kg (see Dwg. 1.3 for locatlion)

CCS-2-1E CcCS-2-1v CcCcsS-3-1w CCS-3-1B CCS-4-1E CCcS-4-2E CCS-4-3E
1.8 7.3 690 29 58 1.2 2.0
CCS-5-2w CCS-5-1W CCS-5-2E CCS-5-1E cCcsS-6-1E CCS-6-1w CcCS-6-
12.7 9.3 5.3 1.8 4.9 6.0 5.6
CCS-7-1E CCS-7-2R CCS-7-3E CCS-7-4E CCS-7-5E CC8-7-6E CCS-8-1W
103 35 49 25 10.5 17 2.1
ND, not detected - BMDL, detected below method detection limit - "_" analysis not required

G¥100 0l &

CCs-8-3E CCS-8-4E

CCS-4-3W  CCS5-4-2d  CCS-4-1
BMDL 0.14 15
cCcs-7-3W  CCS-7-2@  €CS-7-1w
0.9 22 7.7
CcCsS-8-1E  CCS-8-2E
8.3 2.2 1.7

7.

0
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mercury was not detected in downgradient ground water nor in

ground water anywhere on the site. Therefore, the Cold Creek
Swamp is not considered a source of mercury contamination to

ground water.

Results of the analysis for mercury of fish collected from
five locations in the Cold Creek Swamp are included in Table
5-10. Mercury levels for four of the sampling locations varied
from 0.59 to 3.1 mg/kg of total fish. The background fish
sample contained 0.42 mg of mercury/kg of total fish. Whereas
the range may exceed the FDA established action level of 0.5
mg/kg for the edible portion of fish tissue, many of the fish
were forage fish and unlikely to be eaten. The game fish found
at the site were generally juveniles. Some of these may make
their way to the Mobile River, and with lower ambient mercury
concentrations, body burdens would decline over time because of
growth and depuration. Human consumption of fish contaminated
from the site, but caught in the river, is considered to be
very unlikely. A more detailed discussion of mercury levels in
fish, how mercury levels in the swamp may affect other biota,
and other potential environmental impacts is included in the
Endangerment Assessment, which is being submitted concurrently

with this report.

5.1.4 Ground Water
$.1.4.1 Program Description

Two new monitoring wells (NM-1 and NM-2) were installed
near- the LeMoyne landfill (see Figure 4-2). A report by
Thompson Engineering and Testing, Inc., which is included in
Appendix VII, gives details on construction of the new wells.
These wells and one existing well, CCM-7, were sampled:for
priority pollutants, thiocarbamates, organophosphates,
chlorides, carbon tetrachloride, carbon disulfide and mercury
in order to characterize possible source areas of contamination.

In addition, twelve other existing wells, 0-29, 0-31,
0-32, 0-39, 0-41, 0-45, 0-49, 0-58, 0-64, 0-65, 0-73 and CCM-4

5-22
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FISH SAMPLES - COLD CREEK and LYMOYNE SWAMPS
MERCURY in Mg/Kg TOTAL FISH

sampling Location
BA-1 BA-2 BA-3 BA-4 BA-S

Mercury 0.59 3.1 0.91 1.1 0.42
Concentration
(mg/kg total fish)

NOTE: The fish sampling locations are shown on Drawing 1.3 in
Appendix XVII. '

2426G PG-361-740
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(see Figqure 4-2) were sampled for location-specific compounds
for evidence of pond leakage.

5.1.4.2 Findings and Conclusions

The results of the priority pollutant analysis of
ground-water samples from the source wells are included in
Table 5-11 along with the results for area wells, which are
discussed in Section 5.2.2. Table 5-12 includes the results of
Iocation—specific compound analysis for the source wells and
the area wells.

The priority pollutant and location-specific compound
results for wells NM-1, NM-2, and CCM-7 are essentially non
detectable except for chlorides, which are in the low to
moderate range of from 22.1 to 232 mg/l.

As they have been in the past, high levels of carbon
disulfide and carbon tetrachloride were observed in wells 0-29
and 0-31, which are less than 100 feet downgradient of the old
carbon tetrachloride and old carbon disulfide/carbon
tetrachloride plant wastewater treatment ponds. All other
samples from the 12 wells sampled for evidence of pond leakage
were low in almost all other compounds. Therefore, except for
the old carbon tetrachloride and carbon disulfide/carbon
tetrachloride plant wastewater treatment ponds, none of the
other ponds on site represent sources of carbon tetrachloride
or carbon disulfide contamination.

Carbon tetrachloride was measured in wells 0-39, 0-41, and
0-45 at levels ranging from 0.8 to 1.5 mg/l. These three wells
are in the immediate vicinity of the old carbon tetrachloride
plant WWT pond mentioned above. The levels of carbon
tetrachloride and carbon disulfide in the source and area wells
are not considered safe for ingestion by humans or other living
organisms. However, because the existing withdrawal and
treatment systems preclude access to these ground waters, there
is virtually no risk to humans or other organisms. The
ground-water intercept system, which has been operating since

2398G PG-361-740
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Phenol
Arsenic
Copper
Nickel
Zinc
Chloroform

ND, not detected -

TABLE NO. 5-11

GROUNDWATER - SOURCE & AREA WELLS - PRIORITY POLLUTANTS IN mqg/l (Ref. to Fig. 4-2 & 4-3 for location)
(Any priority pollutants not shown are ND or BMDL) Note: Mercury was BMDL in all samples

8CcC-CcCc-12 Scc-017 8CC-05 8CC-050 8cc-014 scc-018

SCC-016 ccM-17 NM-1 NM-2 All sample numbers have
"-1w® as suffix
0.006 - ND ND ND ND ND ND ND ND ND
ND ND BMDL ND ND 0.011 ND 0.03 ND ND
BMDL ND ND 0.022 ND ND BMDL ND ND ND
0.016 BMDL BMDL BMDL 0.014 0.013 BMDL 0.024 0.033 ND
0.063 0.036 0.17 0.052 0.11 0.056 0.1 0.12 0.058 0.022

- - 0.051 0.009

BMDL, detected below method detection limit - "_" analysis not required

6100 0L %
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EPTC (Eptam)
Butylate (Sutan)
Vernolate (Vernam)
Pebulate (Tillam)
Molinate (Ordram)
Cycloate (Ro-neet)
Mercury

Carbon Disulfide
Carbon Tetrachloride
Thiocyanate
Chloride

EPTC (Eptam)
Butylate (Sutan)
Vernolate (Vernam)
Pebulate (Tillam)
Molinate (Ordram)
Cycloate (Ro-neet)
Mercury

Carbon Disulfide
Carbon Tetrachloride
Chloride

EPTC (Eptam)
Butylate (Sutan)
Vernolate (Vernam)
pPebulate (Tillam)
Molinate (Ordram)
Cycloate(Ro-neet)
Mercury

Carbon Disulfide
carbon Tetrachloride
Chlor ide

TABLE NO. 5-12

GROUNDWATER - SOURCE & AREA WELLS - SITE SPECIFIC COMPOUNDS IN mg/l
Note: Fonofos (Dyfonate), Carbophenothion (Trithion). Phosmet (Imidan) & Bensulide (Betasan) are all ND
(Ref. to Fig. 4-2 & 4-3 for location)

Scc-05 8cc-08 SCC-014 sScc-016  SCC-017 scc-018  scc-22 8cc-23 SCC-24 SCC-25 SCC-50 Scc-51 8cc-52 scc-78
ND 0.001 0.001 0.006 ND ND ND ND ND 0.001 BMDL ND ND BMDL
ND BMDL BMDL 0.001 ND ND ND ND ND B8MDL BMDL. ND ND BMDL
ND ND BMDL BMDL ND ND ND ND ND BMDL ND ND ND BMDL
ND ND ND ND ND ND ND ND ND ND ND BMDL ND ND
ND 0.002 0.002 0.001 ND ND ND ND ND BMDL. BMDL ND ND BMDL
ND BMDL BMDL BMDL ND ND ND ND ND BMDL ND ND ND BMDL
ND - ND ND BMDL BMDL ND ND ND .- ND ND ND ND
ND ND BMDL BMDL BMDL BMDL ND ND .0.001 ND ND ND ND 0.0002

- - - - - - - - - - - - ND ND

- - - - - 0.4 - - - ND - - - -

9.7 41.3 16 26.4 4.8 5.3 123.6 37.8 3,900 29.9 45 3.4 3.7 20.9
comM-4 ccM-7 NM-1 NM-2 CNA-14 CNA-15 CNA-16 CNA-17 CNAM-1 CNAM-22  CNAM-25 . CNAM-28  CNAM-30

0.001 0.017 BMDL BMDL ND ND ND ND ND 0.021 ND ND 0.007

0.003 0.013 ND ND ND ND ND ND ND 0.007 ND ND 0.002

0.004 0.004 ND ND BMDL ND ND ND ND 0.007 ND ND 0.002

BMDL BMDL ND ND ND ND ND ND ND ND ND ND NOD

0.231 0.024 BMDL ND ND ND ND ND ND 0.026 ND ND 0.026

0.004 0.004 ND ND ND ND ND ND ND 0.006 ND ND 0.001

ND ND ND ND BMDL ND ND ND ND ND ND ND ND

0.0002 0.0005 ND ND 0.002 0.005 ND 0.045 0.0007 ND 0.001 ND 0.0006

ND ND 0.25 ND - - ND - 0.0176 - - 0.007 -

233 82.6 232 22.1 96.6 11.3 3 4.7 29.4 260 6.2 21.2 53.7

0-29 o-31 0-32 039 o4 o-45 0-49 o-58 0-64 0-65 0-73

0.005 0.005 0.01 0.006 0.00% 0.013 0.002 BMDL 0.004 ND 0.005
0.002 0.002 0.003 0.002 0.002 0.01 BMDL ND 0.001 ND 0.001
0.006 0.003 0.002 0.003 0.003 0.009 0.001 ND 0.002 ND 0.002
0.002 BMDL ND BMDL BMDL 0.001 ND ND BMDL ND BMDL
0.009 0.008 0.1 0.009 0.007 0.017 0.004 0.003 0.01 BMDL 0.007
0.002 0.002 0.003 0.002 0.002 0.007 BMDL BMDL 0.002 ND 0.002
ND ND ND ND ND ND ND BMDL ND ND ND
22.2 55.6 ND ND ND 0.368 ND ND 0.002 0.002 ND
298 42.4 0.001 0.854 0.812 1.52 ND 0.001 0.001 0.001 0.002
390 110.9 35.2 59.8 36.3 130 367 64.2 61.5 169 159

100 0L ¢

0%
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TABLE 5-12 (cont'd)

SCC-079 SCC-080  SCCLM-5  SCCLM-6  SCCLM-7  SCCLM-10  ScC-cC-12

EPTC (Eptam) ND ND 0.057 0.005 ND ND
Butylate (Sutan) NO ND ND 0.001 ND ND
Vernolate (vernam) ND ND ND 0.002 ND ND
Pebulate (Tillam) ND ND ND ND ND ND
Molinate (Ordram) ND ND 0.005 0.005 ND ND
Cycloate (Ro-neet) ND ND ND 0.001 ND ND
Mercury ND ND ND ND ND ND
Carbon Disulfide ND ND 0.0008 0.232 ND ND

Carbon Tetrachloride - - - - - -
Thiocyanate 6 ND - - - -

ND, not detected - BMDL, detected below method detection limit - " " analysis not required

ND
ND
ND
ND
ND
ND
BMDL
ND

CNA-3

ND
ND
ND
NOD
ND
ND
BMDL
0.0003

CNA-6

ND
ND
ND
ND
ND
ND
ND
0.006

0.0009

cNA-7

ND
ND
ND
ND
ND
ND
ND
ND

0.0145

CNA-9

0.002
ND
ND
ND

0.003
ND
ND
ND

ND

ND
0.0005

0.0007

1S100 0L ¢
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1981, controls ground water in this area. Low levels of these
compounds are evident at CNA wells south of the site property
line probably because of migration prior to the installation of
the intercept system (see Figure 5-7). The CNA system serves
to effectively purge the area of any small residual quantities.

5.2 Area Characterization
$.2.1 Surface Water and Soils

$.2.1.1 Program Description

Two surface-water'and two solil samples were collected
off-site to determine background levels of the compounds of
concern. As shown in Figure 5-5, a surface water sample was
collected from, and a soil sample was collected adjacent to,
two unnamed tributaries to Cold Creek. ©One tributary is
located north of the Virginia Chemicals plant, which is north
of Cold Creek, and the other is located approximately 100 feet
north of the LeMoyne-CNA property line near the railroad
tracks. As outlined in CDM's Work Plan, the soil and
surface-water samples from the northern tributary were analyzed
for priority pollutant volatile organic compounds, and the soil
and surface-water samples from the southern tributary were
analyzed for priority pollutant metals.

$.2.1.2 Findings and Conclusions

The results of the background surface-water and soil
sample analyses are included in Appendix II and summarized in
Tables 5-6 and 5-7. No priority pollutant volatile organic
compounds were detected in the background soil or surface-water
samples. Several heavy metals were found in the background
soil sample taken near the railroad tracks. With the exception
of mercury, however, all metals were found at levels within the
common range for natural soils (see Appendix XVIII). These

2398G PG-361-740
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results indicate that background mercury levels are higher than
those in natural soils. Very low levels of mercury (0.0002
ppm) were found in the background surface-water sample analyzed
for metals. The only other metal found was zinc, at a
concentration of 0.31 ppm.

5.2.2 Ground Water

5.2.2.1 Program Description

In order to characterize the area ground water, 36 wells
(one well, CNA-8, was inoperative) were sampled in addition to
those mentioned in Section 5.1.4 above (see Figure 4-3). Seven
of these well samples, SCC-05, SCC-014, SCC-0lé6é, SCC-017,
SCC-018, SCC-050, and SCC-CCl2, were analyzed for priority
pollutants. The remaining well samples were sampled for

location-specific compounds.
5.2.2.2 Findings and Conclusions

Table 5-11 includes the results of priority pollutant
analysis of ground-water samples from area and source wells.
As shown, no priority pollutants were detected except for low
concentrations of heavy metals (0.01 to 0.17 mg/l).

The results of location-specific analysis, included in
Table 5-12, show non-detectable to very low levels of almost
all compounds. The two exceptions are 6 mg/l thiocyanate in
SCC-079 and 0.23 mg/l carbon disulfide in SCC-LM6. SCC-079 is
just downgradient of the closed Halby pond.

Chloride levels are low (3.4 to 123.6 mg/l) with the
exception of well SCC-24, which is immediately adjacent to the
salt barge unloading area at the Mobile River. Here, the
chloride level of 3,900 mg/l is a highly localized condition
attributed to the on-going surface handling of large volumes of
rock salt.

2398G PG-361-740
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These results clearly demonstrate that the heavy metals
found in swamp soil samples are insoluble and immobile and have
no effect on downgradient ground water.

Figure 5-6, carbon tetrachloride/carbon disulfide in
LeMoyne source wells, and Figu;e 5-7, carbon
tetrachloride/carbon disulfide in area wells downgradient from
LeMoyne, are firm evidence of the effectiveness of Stauffer's
existing interceptor well system. As concentrations of
contaminants at the interceptor wells decrease (see Figure 1-12
for history since installation), the already low concentrations
(less than 0.05 mg/l) of contaminants downgradient should

eventually fall below detectable limits.

2398G PG-361-740
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6. PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS

An Endangerment Assessment has been prepared for the Cold
Creek/LeMoyne site by ERT (ERT, 1988). A summary of this work
is presented in this section. . The following discussion is
divided into three parts: potential receptors, public health
impacts, and environmental impacts. The first part identifies
human and environmental (flora and fauna) receptors that are or
may be exposed to site contamination, and the second and third
parts discuss the impacts of site contaminants on human and
environmental populations.

The purpose of an endangerment assessment is to determine
if endangerment to human health or the environment exists as a
result of a threatened or actual release of a hazardous
substance (EPA, 1985). Usually, the endangerment assessment
is the interpretive link between the remedial investigation and
the feasibility study, and it is used to determine whether a
remedial action is necessary and how quickly steps must be
taken to protect potentially affected populations or

environments.
6.1 Potential Receptors

As discussed previously in Section 1.2, the Cold
Creek/LeMoyne site is located in an industrial area and is
surrounded by several other large chemical production
companies. Fewer than 10 residences are located within one
mile of the site, and none of them are downgradient of the
contaminated ground water at the site. The nearest population
centers include Mt. Vernon (with a population of 1,038), which
is located about 8 miles north of the site, and Creola
(population of 673), which is located about 5 miles to the
south (U.S. Department of Commerce, 1981).

The majority of the chemical plants as well as the local
communities in the area obtain water from the water-table
aquifer. As discussed earlier in Section 1.2, and shown in
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Figure 1-2, the Cold Creek facility has one drinking-water well
and one backup well, and the LeMoyne facility has two
drinking-water wells. The CNA facility to the south has one
drinking-water well and a backup well. These wells were
sampled during the RI, and no contaminants were detected.

Both Cold Creek Swamp and LeMoyne Swamp represent the most
important environmental receptors at the site. These swamps
currently support a diverse variety of plants and animals,
including the alligator, which is currently listed as a
threatened species. The Mobile River, which forms the eastern
boundary of the site, is also a potential environmental

receptor.
6.2 Public Health Impacts

To properly assess the potential public health impacts
from the Cold Creek/LeMoyne site, a characterization of the
potential areas of contamination must be made. These include
the nine ponds or lagoons, four of which are still active, the
three closed landfills, and portions of the two swamps (Cold
Creek and LeMoyne). Figure ES-1 shows the locations of these
14 potential source areas.

Based on the frequency of detection, the concentrations
detected, and the toxicological properties of the contaminants
which have been found at the site, the following compounds were
selected as "representative" compounds. These are:

carbon tetrachloride;

carbon disulfide;

cyanide;

mercury:;

6 thiocarbamates (including EPTC, butylate, cycloate,
molinate, pebulate, and vernolate); and

° thiocyanate.
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Information concerning safe drinking water levels for many
of these contaminants is presented in Appendix XIX. In
addition, available toxicity information for aquatic species is
included in these reviews.

After identifying the potential receptors and the
contaminants to which they may .be exposed, it is necessary to
determine the ways in which they may be exposed and the
frequency and magnitude of the potential exposure. Human
exposure to the contaminants identified at the Cold
Creek/LeMoyne site can potentially occur directly through air,
water or solid media (soils, sediments or sludges) or
indirectly through the food chain; however, the most likely
exposure pathways are as follows:

Incidental ingestion of contaminated swamp sediments;
dermal contact with contaminated swamp sediments;
ingestion of contaminated fish; and,

ingestion of contaminated ground water.

Exposure to contaminated swamp sediments and via ingestion
of fish is probably infrequent because the site is located in
an industrial area and people generally do not spend much time
in wetland areas unless they are bird watchers or are on other
kinds of nature walks. In addition, shoes and other articles
of clothing will help to protect anyone from direct contact
with the swamp sediments. Ingestion of contaminated fish is
also expected to be infrequent because it is unlikely that
anyone fishes in Cold Creek Swamp, given its proximity to
industrial property., its restricted access, and the small size
of the fish in the swamp.

No current risk appears to exist from exposure to
contaminated ground water at the site, because none of the
contaminants have been detected in any of the drinking-water
wells in the immediate vicinity of the site. It is highly
unlikely that future exposure to contaminated ground water
would occur, because a permit is required for the installation

2520G G361-740
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of a potable water well from the state of Alabama, and it is
unlikely that a permit would be granted given the documented
ground-water contamination at the site.

One way of assessing the risks is to quantify the
potential for adverse health effects due to site-related
chemical exposure. As described in more detail in the
Endangerment Assessment (ERT, 1988), noncarcinogenic effects
are assumed to have a threshold dose below which an adverse
health effect will not occur. 1In order to determine the risks,
the estimated intakes of indicator chemicals that may lead to
noncarcinogenic effects are compared to acceptable daily
intakes. This ratio is called the hazard index (HI). An HI of
less than one (unity) results when estimated intake is less
than acceptable intake, which indicates that levels of intake
are lower than those expected to produce toxic effects.

As shown in Table 6-1, quantitative risk estimates were
conducted for both adult workers and teenagers that could be
exposed to contaminants at the Cold Creek/LeMoyne site. Using
conservative assumptions, risks were calculated for
hypothetical individuals who may come in contact with hazardous
compounds via exposure to contaminated swamp sediments and
ingestion of contaminated fish. Two scenarios were developed
for each exposure route. The worst-case scenario assumes that
an individual is exposed to the maximum concentration of the
compound measured in that media (i.e., sediments or fish), and
the realistic case uses average concentrations found at the
site. For teenagers, it was assumed that they would be exposed
to contaminated swamp sediments 6 times per year for a period
of 5 years, and for adult workers it was assumed that they be
exposed 12 times per year (once a month) for 30 years. In
determining risk from ingestion of contaminated fish, it was
assumed that an individual would consume 6.5 grams of fish per
day for a period of 30 years.

Results of the quantitative risk assessment for
noncarcinogens show that individuals exposed to contaminants at
the Cold Creek/LeMoyne site are not at risk, even if they are
exposed to maximum concentrations. Even when the risks for

6-4
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each exposure route and each compound are summed, the total HI
is still less than unity. However, care must be taken when

interpreting summed HI's, because adding them assumes that
their toxicological effects are additive, which may not be true.

The underlying assumption for assessing the risks from
suspect or known human carcinogens is that there is no
threshold for an adverse health effect. Carcinogenic risk is
quantified by multiplying an EPA-derived cancer potency factor
by the estimated intake (dose) to calculate cancer risk due to
each site-related exposure. Carbon tetrachloride is the only
indicator compound at the Cold Creek/LeMoyne site which is
considered by the EPA to be a suspect human carcinogen. This
compound was only detected in the ground water and in
subsurface soil samples from beneath the wastewater treatment
ponds. As discussed above, there is no curreént risk from
exposure to contaminated ground water, and therefore, there is
no current risk from carbon tetrachloride at this site.

6.3 Environmental Impacts

The most environmentally sensitive portion of the site is
believed to be the Cold Creek Swamp. Sediment concentrations
and fish body burdens of mercury are both elevated in this
area. Potential exposure routes for aquatic and semi-aquatic
organisms include water, sediment and food chain pathways, with
the food chain exposure route predominating at higher trophic
levels. The U.S. Fish and Wildlife Service (USFWS) considers
the swamp to be a preferred habitat for the threatened American
alligator (Alligator mississippiensis), and the potentially
endangered Alabama Red-Bellied turtle (Pseudemys alabamensis).

Current data are not adequate to assess the exposed biota
populations or estimate exposure via all pathways and thus to
estimate potential risks to these populations. With the data
at hand, the potential for adverse affects to sensitive birds
and mammals, if these inhabit the wetland, cannot be ruled out.
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7. DETERMINATION OF APPLICABLE REMEDIAL
ACTION ALTERNATIVES

7.1 Description of Remedial Alternatives Screening Process

The principal objectives for any Remedial Investigation
(RI) are to provide to the greatest extent possible a complete
environmental characterization of the site and to determine the
extent and type of environmental contamination which has
occurred as a result of previous site activities. Information
obtained during the RI is used to determine whether
environmental contamination is confined to the site/source
area, or whether an off-site release of contamination has
occurred. The acquired information is used in the Feasibility
Study (FS) process, the purpose of which is to identify these
remedial technologies or combinations of remedial technologies
(i.e., remedial alternatives) which are considered most cost-
effective, technically feasible and reliable, and which
adequately protect (or mitigate damage to) public health,
welfare and the environment.

The Feasibility Study for the Cold Creek/LeMoyne site will
be structured to follow as closely as possible the guidelines
established by the EPA as documented in Guidance on Feasibility
Studies Under CERCLA (June, 1985), and the new requirements of
the Superfund Amendments and Reauthorization Act of 1986. A

brief discussion of the Feasibility Study process follows.

The Feasibility Study will involve three steps: the
development of remedial response objectives for the site:
identification and initial screening of applicable remedial
technologies and development of alternatives; and screening of
remedial technologies and/or alternatives ultimately leading to
recommendation of a proposed remediation program which is
considered best suited for the site.

The remedial response objectives will be developed based
on the findings of the RI and the site risk assessment. This
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step generally involves the identification of those areas or
portions of the site which require remediation and a
determination of the extent of remediation to be attained.

The legally applicable or relevent and appropriate
requirements (ARARs) of federal and state laws will represent
institutional objectives for clean up of the site and form the
basis for remediation goals. 1If there are no ARARs associated
with a specific compound or medium, a health risk evaluation
will provide the basis for remediation goals.

Based on the remediation goals developed for the Cold
Creek/LeMoyne site, potential response actions will be
identified for each area that may require remediation. The
technology options associated with each general response action
will be specified. 1In accordance with SARA, these options will
include technologies that would provide a permanent solution
and alternative treatment or resource recovery technologies.
The identified technologies will be screened so that those
technologies that are not applicable to site conditions or not
technically feasible will be eliminated from further
consideration.

Those technologies4remaining after the preliminary
screening will be used to develop remedial alternatives that
are effective and technically feasible for the site.

In accordance with the Interim Guidance on Superfund
Selection of Remedy (U.S. EPA, 1986), treatment alternatives
will be developed that range from "an alternative that, to the
degree possible, would eliminate the need for long term
management (including monitoring) at the site to alternatives
involving treatment that would reduce toxicity, mobility., or
volume as their principal element. 1In addition to the range of
treatment alternatives, a containment option involving little
or no treatment and a no action alternative..." will be
developed.

The potential alternatives will be screened in two phases
to determine which should be retained for a detailed
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evaluation. First, environmental and public health effects of
each alternative will be evaluated. Those alternatives that
would have adverse environmental or public health impacts will
be eliminated from further consideration. The second phase
will consist of an order of magnitude cost screening. The
alternatives remaining after the initial screening will be
grouped according to the level of public health and
environmental protection and reliability associated with each.
In accordance with SARA, a cost comparison will not be
conducted between treatment and nontreatment alternatives.
Those alternatives within each group which provide a
commensurate level of protection, yet have costs an order of
magnitude greater than the other alternatives in the same
group, will be eliminated from further consideration.

Those alternatives remaining after the initial screening
will undergo a detailed evaluation based on both non-cost and
cost criteria. The non-cost evaluation will begin with an
assessment of each alternative's feasibility and overall
effectiveness. Other non-cost criteria will include: the
criteria for selection of remedy in SARA § 121 (d):
environmental and public health impacts; and the interplay
between remedial technologies applied to different portions of
the site.

The cost evaluation will involve a comparative analysis of
the alternatives on the basis of present-worth costs for both
capital expenditures, and operation and maintenance
expenditures. 1In accordance with the current EPA costing
guidance, the costs will be estimated within an accuracy range
of -30 to +50 percent. While this range may appear large
compared to typical construction estimates, there are many
uncertainties and complexities associated with work involving
the cleanup of hazardous wastes. As described for the initial
screening evaluations, the cost comparison will be conducted
between treatment alternatives only.

To summarize the data compiled during the detailed
evaluation, pertinent information involving both cost and

7-3
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non-cost criteria will be presented in tabular form. This will
facilitate the overall evaluation and selection process by
presenting the key differences between each of the alternatives
in a clear and concise manner.

The Feasibility Study will conclude with recommendations
for remedial action based upon the results of the detailed
analysis of alternatives.

7.2 Remedial Alternatives Selected for Consideration

The Remedial Investigation of the Cold Creek/LeMoyne site
has identified the areas on site which are considered as
potential contaminant source areas requiring some form of
remediation. These areas include the former Halby pond (Area
1), the old carbon tetrachloride (CTC) plant wastewater
treatment pond (Area II), the old carbon disulfide plant
wastewater treatment pond (Area III), and the Cold Creek old
neutralization pond (Area 1V). Each of these areas presents a
specific set of circumstances with regard to the type and
extent of environmental contamination and the requirements for
suitable remedial action. _

The general response measures identified below are based
on site conditions, information obtained during the Remedial
Investigation, and the risk assessment. The following
potential general'response measures are identified:

° No Action ~ A no-action response provides a baseline
assessment for comparison with other alternatives
that contain greater levels of response. An
alternative involving no action may be considered
appropriate when an alternative response action may
cause a greater environmental or health danger than
the no-action alternative itself. An evaluation of
the no-action response is required as part of the
feasibility study process. 1In some cases, the
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no-action response may include some limited form of
action, such as periodic sampling and analysis.

° Containment - Containment measures include various

technologies which contain and/or isolate the
constituents of concern on site. These measures
provide isolation and prevent direct exposure with or
migration of contaminated media without disturbing or
removing the waste from the site., Containment
measures generally consist of measures which cover,
seal, chemically stabilize or provide an effective

barrier .igainst specific areas of contamination.

™ Withdrawal/Collection - Collection of contaminated

ground-water may be achieved via withdrawal
techniques such as pumping or gravity drainage.
Water treatment may be required in conjunction with
withdrawal/collection actions to reduce contaminant
levels in the extracted liquid, thereby allowing its
discharge. Treatment techniques include chemical,
biological, or physical removal systems. The
existing extraction and treatment system will be
evaluated and modifications proposed if appropriate.

) Removal - Removal measures may be undertaken to
remove contaminated media such as soils from the
site. Implementation of a removal measure requires
proper treatment and/or disposal of the soil, either
on site or at an approved off-site waste disposal
facility. Replacement of the media to restore the
site is necessary with a removal action. Removal
measures may be used to effectively remove the
contaminated media from the site; however, a
significant short term exposure hazard during
remedial action implementation will occur.
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° Treatment - Various in-situ, or in-place, treatment
methods will be considered which are effective in
detoxifying the waste material without having to
excavate it or remove it from the site.

Each of the general response measures will be considered
for each of the individual areas of concern during the
Feasibility Study. Technologies applicable to each response
measure will be identified and screened as previously
discussed. Remedial alternatives for the entire site will be
developed from these technologies and evaluated. The remedial
alternative recommended at the conclusion of the Feasibility
Study will contain components which address each individual

area of concern.
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8. SUMMARY

As discussed in Section 1 of this report, the objectives
of this Remedial Investigation were to characterize the nature
and extent of contamination at the site and to identify
contamination sources, pathways of migration, and potential
adverse environmental impacts. 1In order to accomplish these
objectives, a substantial amount of data pertaining to the
site-area geology, hydrogeology, surface-water drainage as well
as soil, surface-water, and ground-water quality has been
collected and evaluated. The findings of the RI are summarized
as follows. -

Fourteen potential contaminant source areas on the site
were investigated during the RI. These potential sources were
initially identified in CDM's Work Plan and include the nine
ponds or lagoons, four of which are active, three closed
landfills, and the Cold Creek and LeMoyne Swamps (see Figure
ES-1 for locations). A summary of the information presented in
Section 5, which is a description of the sampling and analysis
program, is included in Table 8-1. This table shows the major
contaminants found in soil samples collected from beneath each
potential source, the range of concentrations (minimum to
maximum) of each major contaminant, and the levels of any
contaminants in the nearest downgradient well samples. Based
on the results presented in Section 5 and in Table 8-1, a
summary of the findings and conclusions regarding the nature
and extent of contamination at each of the potential source
areas is presented as follows.

1. LeMoyne Landfill - Only background levels of heavy
metals were found in any of the soil samples
collected form the 8 borings installed beneath the
LeMoyne landfill. The median level of the hazardous
contaminant found (mercury) was less than 0.1 mg/kg,
which is within the common range for natural soils
and less than the level of mercury found in the
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10.

11.

12.

13.

14.

Area
LeMoyne landfill

Cold Creek (CC) North Landfill

CC South Landfill
CC LeCreek Pond
LeMoyne LeCreek Pond

New Carbon Tetrachloride (CTC)
Plant WwT Pond

CC Old Neutralization Pond
Halby Treatment Pond

0ld CTC Plant WWT Pond

0ld carbon Disulfide Plant
WWT Pond

Old Chlorine Plant WWT Pond
LeMoyne Acid Plant wWWT Pond
Cold Creek Swamp

LeMoyne Swamp

TABLE 8-1

Potential

Major Contaminant(s)*

Mercury

Molinate
Mercury

Molinate
Thiocarbamates

Chloride

Nonhe
Thiocarbamates
Thiocyanate

carbon Disulfide (CS2)
carbon Tetrachloride

cs2
CTC

Mercury
1ron
Mercury

Mercury

Range mg/kq

ND to 1.9

BMDL to 1.5
BMDL to 0.6

ND

ND

ND

ND
ND

ND
ND

to

to

to

to

to

to
to

to
to

0.1
0.2

240

25
2,480

0.016
0.001

0.008
0.685

1.4 to 24

2800 to 25,000

BMDL to 690

0.11 to 0.28

POTENTIAL AREAS OF SOURCE CONTAMINATION AND DOWN GRADIENT GROUND WATER DATA

Contaminants in Nearest
Down _Gradient Ground Water mg/l

0.25 Carbon Tetrachloride

0.024 Molinate
0.23 Molinate
0.23 Molinate

367 Chloride

169 Chloride
0.23 Molinate
6 Thiocyanate

298 Carbon Tetrachloride
55 carbon Disulfide

298 Carbon Tetrachloride
55 Carbon Disulfide

159 C1
0.0003 Carbon Disulfide
None

0.002 carbon Disulfide

Well Number

NM- 1

ccmH- 1
ccm-4

cCcM- 4

0-29/0- 31

0-29/0- 31

04100 0L ¢
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background soil sample. The corresponding
downgradient well, NM-1, showed no mercury.

Carbon tetrachloride (CTC) was not found in the soil
borings installed beneath the LeMoyne landfill, but
it is seen at 0.25 mg/1l in the ground water at well
NM-1. CTC is known to be a localized ground-water
contaminant that is extensively controlled in this
area by the high withdrawal rate wells operated by
Courtaulds North America (CNA) for industrial water
supply. CNA usage dominates the local ground-water
flow pattern, bcoducing a gradient generally to the
southwest with respect to well NM-1. To the south of
NM-1, CNA withdrawl wells show levels of CTC ranging
from non detectable to 0.0007 mg/l. 1If in the
future, the CNA system were to be curtailed, modified
or abandoned, there could be a need to install an
additional interceptor system well to assure capture
of the low levels of CTC in this area. However, in
the opinion of Stauffer's staff geologist who has
evaluated this data, the direction of ground-water
flow in the absence of CNA pumping would tend to
revert to the normal area flow pattern, which is
toward the Mobile River.

The Safe Drinking Water Committee (National Academy
of Science, Drinking Water and Health) determined
that the estimates of lifetime risk for humans
ingesting 1 X 10'3 mg carbon tetrachloride/l of
water are 4.5-5.4 X 10 °
limits of 1.0-1.1 X 10 .
well NM-1 contained levels of carbon tetrachloride
which exceeded 1 X 103
risk to humans because this water is not anticipated
to be ingested by humans or exposed to wildlife. 1In

with 95% upper confidence
Even though the water in

mg/l, there should be no
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fact, carbon tetrachloride levels were below 1 X

10-3 mg/1l by the time the water reached well CNA-11.

2. Cold Creek North Landfill - Most of the site-specific
compounds analyzed for in the soil samples collected
from this landfill were less than 1 mg/kg (see Table
5-2 in Section 5). The median level of molinate, the
compound most frequently detected, was 0.1 mg/kg.
Molinate was found in the downgradient well, CCM-7,
at a level of 0.024 mg/l. This water is not
available for ingestion by humans or other living
organisms. Moreover, the mean molinate levels for
all wells are below the proposed safe drinking water
level of 0.2 mg/l (see Appendix XIX). Based on these
low findings, this area is not considered a
significant source of contamination.

3. Cold Creek South Landfill - As with the North
landfill, no priority pollutants were found in the
South landfill other than heavy metals within the
common range for natural soils. Moreover, no
site-specific compounds were found in soil borings
under this area. For these reasons, this area is not

considered a contaminant source.

4. Cold Creek LeCreek Pond - No priority pollutants
except for heavy metals within the common range for
natural soils were found. Moreover, except for two
samples which contained thiocarbamates at or slightly
above their limits of detection, no site-specific
compounds were found in the soil samples collected
from beneath the Cold Creek LeCreek pond. Based on
these findings, this area is not considered a

contaminant source.

5. LeMoyne LeCreek Pond - Of the 10 soil samples
analyzed for site-specific compounds, one showed a

8-4
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level of 240 mg/kg chloride, which is within the
common range for natural soils. Two other soil
samples contained low levels of chloride, and the
remaining seven samples were non detectable for
chloride. Because the heavy metals and chloride
concentrations found beneath the LeMoyne LeCreek pond
were within the common range for natural soils, this

.area is not considered a contaminant source.

6. New Carbon Tetrachloride Plant WWT Pond - No
site-specific compounds were detected, and no
priority pollutants other than heavy metals within
the average range for natural soils were found
beneath this area. Therefore, the new carbon
tetrachloride plant WWT pond is not considered a
source of contamination.

7. Cold Creek 0ld Neutralization Pond - Seven of the 10
soil samples analyzed for site-specific compounds
contained thiocarbamates. The median level for each
of the six thiocarbamates analyzed for varied from
non detectable to 0.25 mg/kg. However, the closest
downgradient well, CCM-4, showed thiocarbamate levels
'ranging from below the mean detection limit to 0.23
mg/l. Whereas the data could indicate that this area
is a probable source of thiocarbamate contamination,
only one thiocarbamate, molinate, was found in the
ground water at 0.23 mg/l. The other thiocarbamates
were present at 0.004 mg/l or less. Furthermore, at
wells further downgradient, molinate is non
detectable or present at detection-limit levels.
Thus, although the Cold Creek o0ld neutralization pond
may be a source of thiocarbamate contamination,
ultimately, the existing ground-water intercept
system is capturing these trace amounts.

8-5
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The molinate level of 0.23 mg/l exceeds the proposed
safe drinking water level of 0.2 mg/l. However,
water containing 0.23 mg/l molinate is not
anticipated to be ingested by humans or other living
organisms. 1In fact, as mentioned above, molinate

levels were much lower (0.0l mg/l to below detection
limits) in the next most immediate downgradient wells.

8. Halby Treatment Pond - Soil sampling at the HCC site
was made within the area formerly occupied by a small
pond. One boring, HTP-l.'encountered apparent waste

material and was discont.nued at that point.
Analysis of this waste showed high levels of copper

(440 mg/kg), zinc (1170 mg/kg) and cyanide (240
mg/kg). A second boring within the pond and an
angled bore beneath the pond were both at background
levels of copper and zinc and had no detectable
levels of cyanide. Site-specific sampling detected
elevated levels of thiocyanate (see Table 5-5) in all
three borings. Sodium thiocyanate has a low acute
toxicity (LD50 for rats is 764 mg/kg's Sax, 1979).

A low level of thiocyanate (6 mg/l) was detected in
downgradient ground water at well 0-79. No other
site-specific compounds were found in the ground
water. Based on these findings, this area is
presumed to be the probable source of thiocyanate
found in ground water.

9. Old Carbon Tetrachloride Plant WWT Pond - Although
only low levels of carbon tetrachloride and carbon
disulfide were found in soil samples under this pond,
downgradient wells, 0-29 and 0-31, showed high levels
of these two contaminants. These levels of carbon
tetrachloride (298 mg/l) and carbon disulfide (55
mg/l) are not considered safe for ingestion by humans
or other living organisms. However, because the
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10.

11.

12.

existing withdrawal and treatment systems preclude
access to this ground water, there is virtually no
risk to humans or other organisms. The ground-water
intercept system, which has been operating since
1981, controls ground-water flow in this area. Low
levels of these compounds are evident at CNA wells
south of the site property line probably because of
migration prior to the installation of the intercept
system (see Figure 5-7). The CNA system serves to
effectively purge the area of any small residual
quantities.

0ld Carbon Disulfide Plant WWT Pond - This pond is
similar to, and located adjacent to, the old carbon
tetrachloride WWT pond. The discussion presented
above in (9) regarding the old carbon tetrachloride
WWT pond would apply to this pond as well.

Old Chlorine Plant WWT Pond - Two soil samples from
below the pond area showed moderate levels of mercury
(1.4 and 24 mg/kg) and levels of chloride up to 1200
mg/kg. At the downgradient well, 0-73, mercury is
non detectable and chloride is within normal limits
at 159 mg/l. On this basis, the old chlorine plant .
WWT pond does not appear to represent a source of
contamination to ground water, which is the only
potential route of exposure.

LeMoyne Acid Plant WWT Pond - Soil samples from
beneath the pond contain only high levels of iron (up
to 24,500 mg/kg). The only finding in the nearest
downgradient well, CNA-3, was 0.0003 mg/l carbon
disulfide (Csz). The acid plant pond has no

relationship to CS and hence it would not appear

2'
to be a source of contamination.

8-7
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13. Cold Creek Swamp - In addition to the high levels of
mercury found in the swamp soil, low levels of
thiocarbamates were also found (median level was
0.25 mg/kg). As discussed previously, the mercury
present is probably in the sulfide form and is
therefore immobile and insoluble. Analysis of
downgradient ground water at well SCC-050 did not
detect either mercury or thiocarbamates.
Furthermore, no mercury was found in ground water
anywhere on the entire site. It is concluded,
therefore, that the Cold Creek Swamp is not a source
of contamination to ground water.

Fish samples were collected at five swamp locations.
Because of the very small individual fish size, an
aggregate sample was taken, and analysis was
performed on a homogenate i.e., whole fish. The
range of mercury found was 0.59 mg/kg to 3.1 mg/kg
for four locations, while a fifth point (BA-5) was
considered a background sample and showed

0.42 mg/kg. Whereas the range may exceed the FDA
established action level of 0.5 mg/kg for the edible
portion of fish tissue, many of the fish were forage
fish and unlikely to be eaten. The game fish found
at the site were generally juveniles. Some of these
may make their way to the Mobile River, and with
lower ambient mercury concentrations, body burdens
would decline over time because of growth and
depuration. Human consumption of fish contaminated
from the site but caught in the river is considered
to be very unlikely.

14. LeMoyne Swamp - Soil/sediment samples were comparable
to background levels for all heavy metals. The
closest downgradient well, CNA-14, showed 0.002 mg/l
of CSZ' but this may be attributed to contaminants
present prior to closure of the LeMoyne landfill

8-8
2395G PG-361-740



|

5 10 06177

which is also upgradient to the well. Because the
compounds detected in soil from beneath the LeMoyne
landfill where all within the average range for

natural soils, this area is not considered a
contaminant source.

8-9
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SWAMP SAMPLES - PHASE TWO TABLE 4

/ ANALYTICAL PARAMETERS
.

SAMPLE NO,
AS SHOWN -
ON FIGURES
4-2 AND 4-2A NOTES:
COLD CREEK Swamp Continoency Sumples:
£C3-1$ s C $ An3lvtes will De getermymec
£es-23 s ¢ $ — Dased on interpretation of
ccs-33 ) C s phase one samwies. Cose
£5:8 3 ¢ ) estimates arv desed on 30 foc
CCS.S$ § C § BOrIngs with 5° yamole fnter.
CCS-6S H ¢ § vals and priority sollutant
€es-78 5 ¢ § analy3is a3 Indicated.
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WELL SAMPLES (SOURCE])

TABLE 5-

SAMPLE NO.
AS SHOWN
ON FIGURE

3 10 00186

ANALYTICAL PARAMETERS
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POND & LAGOON SAMPLES

TABLE L-ig

N / ANALYTICAL PARAMETERS —
3 10 00187 ¢-couroarry
Ty \J
¢ &2/,
25 N/
SAMPLE NO, 4 ;,’ 0‘. Y A s}
ON FIGURES & ;\ 4 Wl .p“" 0 (o CAAS
5 VS TS NOTES:
AETRALI2AT Iy
Cold Creex Pong {SC°048°)
CCAP.18 § S (4 Soring |
CCap-23, L L Aaring 2
Kols C 4 WY P $0°3:¢9
coLP-18 % g 4 Soring |
CeLr-8 s 4 boring 2
Mldy WT Pond (Maz. &0° oF Gd-vert
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HTP.2S ¢ H Soring 2
Q1d CH Plant WT Pong
“Tp.13 o ¢l ¢ | Soring 1
9. 2¢ b el - L Jgring 2
i ] | | ’ ) ) L i | '
: ! lagw C7C 3'gmt WT Pone ($0°845°)
K. et : Mg ls Soring |
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) : 01¢ CTC Plant wWT Pog (S0°048°)
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add¥at ta e dazing.2.
014 C39/CTC Plant WT Z0ne (50°%45°}°
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I i | i
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8 WY » 45°
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LP-IN : Leoyne Creeq WY fond
A Samples 1 1 2 a2yl g
1
| WT. vaste vater Trestment
TOTAL 114 & 11 220 i) 23 28133 {03}1y
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ON FIGURES 0\\' ':3' S )
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3 10 00189 WELL SAMPLES (AREA) TABLE 4-¢

/ ANALYTICAL PARAMETERS .
c-cowwosrTy
SAMPLE NO.
AS SHOWN
ON FIGURES
NOTES:
36 -08-14 - ' ' 1
.08- 1w ~ 1 T 1
-014- v 1 gl 1
~016=1¥ 1 ] 1
-017-1v 1 S 1
31818 —T iy} i
-022-1 1 ] 1 1] 1
-223-1¥ 1 1 i t 1
=026 19 1 1 ! 1
-025-1v 1 ! 1 1 jt
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~CUN-22. | a1 11
. 1 ! H 111
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out to v T

Project CC/le DATE _Analytep —
ERC SAMPAE § Code Commenty SENT N —
1 _PBatch §1 Area 8105 i Water SOC-OC-12 5/5/86 pp Cl Cs2 ™ o — _
2 Area _ 8105 2 Water SOC-017 5/5/868 [+, 2 Cl cs2 _Th o O
3 Area 8105 3 Wate} SOC-05 5/5/86  pp [} 7] Th op _
4 Area 8105 4 Water SOC-050 5/5/86 D C) cs2 Th oP o-
5 Area 8105 s Water SOC-014 5/5/86 m cl Cs2 ™ P _
6 _Area 8105 6  Water SOC-018 5/5/86 1] C}) 33 Th o O
1 Area 8105 1 Water SOC-016 5/5/86 o Cl cs2 Th _____o®° —
8 Ponds 8)05 [ Water OOM-7-1 575,86 ] Cl _Cs2 CIC Th P \»H_
9 _Ponds 8105 9 Water OO4-7-1 dup § 5/5/86 _ pp C) sz 2 CIc Th O
10 Fonds 8105 10 M o Cl Cs2 CIC Th 0P -
1 Ponds 8105 J1  Weter OOM-7-1  DBlenk 5/6/86 ] Cl cs2 cIC Th op
12 Pondg 8108 12 Water PBlanke sp §/5/86 m c) ScN cs2 _ CIC Th op
13 Ponda 8108 13 Water N¢-| _$/5/86 m cl 32 CIC Th. _OP_
14 Ponds 8105 14 Water NM-2 5/5/86  pp Cl 82 CTC Th ¢
15 _Fonds 8105 15 = Water NCTC 5/5/88 o
16 Ponds 8105 16 Vater WP _5/5/86 o
17 Ponds 8105 17 Water OCIP §/5/86  po
18 8105 So -01-1s - 575
19 _Swvamp 8103 19 sW-11-1u
~ 20 Swmp 8105 20  So -1 = 5/6/86
_ 21 Swamp 8105 21 Wate -01- 5/5/86 pp metals
22 Batch §2 Swamp 8105 22 Soil 1S8-48 $/15/86  po cl Th
23 Swamp 8105 23 Soil 1S-19 5/15/86  pp Cl Th
24 05 Sojl - 5 cl Th
25 Swmwp 8105 25 Sof]l _ 18-38 cl Th
26 Swemp 8105 26 Soil = 0CS-13 $715/86 po cl Th
21 Sunmp 8105 21 -13 [ cl Th
28 Swamp 8]05 28 Soi]l 0C3-28 5/15/86  po_ Cl Th
29 8105 ~-2~18 5/15/88 Hg
30 Swemp 8105 30 -2 _Ha
3 Sweap 8]05 3] Soil -38 3 Cl. Th.
32 Swamp 8105 32 Soi]l 0OCS-3-1W §/15/88 __Ng
33 Swemp 8105 33 Soil OCC9-3-1B 5/15/86 _Ha
34 Swamp 8105 ;5 Sofl 5/15/86 pp Cl _Th
a5 Swamp 8105 Soil OCS-4-1B _5/15/86 Wy
36 Swamp 8105 as Soj)l OC9-4-2B 5/15/86 Hg
37 Swamp 8105 37 Soi] 0OC3-4-3B 5/15/66 He
38 Patch §3 Swamp 8105 38 Soil  OCS-4-3W 5/16/86 W
a9 Swamp 8105 39 Soi] _OCS-4-2W 5/16/86 Mg
40 Swamp 8105 40 Soil _OCS-4-1W 5/16/86 He
41 Swamp 8105 41 Soil _ OCS-5-2W 5/16/86 g
42 Swamp 8105 42 Soil  OCS-5-1W 5/16/86 HE
43 Swamp 8105 43 Soil __OCS-5-2R 5/16/86 "8
44 Swamp 8105 44 Soil  OCS-5-1E 5/16/86 He
45 _Swamp 8105 45 Soil  OCS-6-1E 5/16/86 Hg
46 Swamp 8105 46 Soi) __ OCS-6-1W 5/16/86 g
) 47 Swamp 8105 47 Soil _ OCS-6-1W_Dup 46  5/16/86 He
48 Swamp 8105 48 Soil _ OCS-6-2w 5/16/86 " §
49 Swamp _B105 49 Soi} _OCS-7-3W 5/16/86 Hg
50 swemp 8105 50 Soil _ OCS-7-2w 5/16/86 Hg

—-Th{Thiocarbamates) 0P (Organophoaphates ) ,(IC{Carbon Tetrachloride),pp({iriority Pollutants)




N
—
o
51 S 05 5 So -7-1W 6/16/86 Hy o
52 05 So -7- $/16/86 tg (@)
53 Swamp 8108 53 Soil 0OC3-7-2R $/16/86 Hg Y
54 105 54 Soj} __ Blank $/16/86 Hg O
554,_@1 Swamp 8105 55  Soil 0C3-7-3B 5/20/86 Hy A
Swamp 8105 56  Soil OCI-7-48 §/20/86 Hg
57 Swamp 8105 ST Soi] OCS-7-5§ $/20/86 Hg
58 __Swemp 8105 58 ~ Soil OCS-7-6R $/20/86 Hg
- 59 Swemp 8105 59  Soi]l 0OCJ-8-1W $/20/86 Ng
60 Samp 8105 60 Soil o©OCs-8-1E 6720786 Hg
61 Swamp 8105 6] Soil COCS-8-28 $/20/86 Hg
62 Swamp 8105 62 Soil OCS-8-3B $/20/86 Hg
63 8105 6 -8~ §/20/86 Hg
64 Potch 5 Area 8105 64 Water S0C-022 5/21/86 cl Hg 32 Th
65 Area 8105 65  Water SOC-023 5/21/86 €l Hg _Cs2 Th
66 Area 8105 66 Water SCC-051 5/21/86 Cl Hg cs2 Th
67 Area 8105 67 1 ; cl cs2 Th
68 Area 8105 68 Water SOC-28 $/21/86 Cl aoN __Cs2 Th
69 Area B105 69 Water SOC-08 $/21/86 Cl cs2 Th o
70 Arca 8108 10 Mator 90C-79 8/21/86 Cl SON g Cs2 —Th op -
1 Area 8105 71 veter 90C-080 §/21/86 cl o HG (87 Th _op
72 Arca _ B10S 12 Water SCC-079 Spike 70 5/21/86 Cl 0N HO (328 Th ap
73 Areq 8103 1) Water SCC-079 dp 70 6/21/86 cl 8N Ha Cs2 Th on
14 Ares 9105 74 = vster 90C-079  Blank §/21/86 c1 SON ha cs2 Th op
1% Area 8103 16 Wpter 90C-079 BPBlanks se 5/21/86 cl 90N HG (7 Th _op
76 Patch 6 Porda 8105 176 Water 0-58 5/28/86 cl HG gz~ CIc Th oP.
117 Ponds 8103 17 Water O-64 5/28/88 Cl HG cS2 CTC Th 0P
78 Ponds 8105 78 _ Water O-6$ 5/28/886 Cl HG cs2 €1C Th _op_
79 Fondg 8105 79 Water O-49 5/28/86 cl Ho cs2 cTC Th _oP
80 Pondg 8105 90 _ wWater OCM-4 $/28/86 cl HG cs2 CIC Th o
81 Ponds 8105 81 Water 0-73 §/28/86 cl HG cs2 CTC Th op
82 Ponds 8105 82  wWater 0-32 6/28/86 €l __Hg CIC Th op
83 Ponds 8103 83 Water 0-39 5$/28/86 Cl He cs2 CTC Th op
84 Fonds 8105 84 Water O-39  Spike 83 §/28/86 cl HG cs2 Cc1C ™ op
85 Pordg 8105 _ 8% Water O-39  dup 83 5/28/86 cl HG cs2 C1C Th op
86 Area B105 86 Water SOC-52 . 5/28/86 cl HG cS2 1% Th oP
87 Area 8105 87 _  Mater 90C-78 §/28/86 cl Ha cs2 388 Th op
88 Ponds 8105 _ 88 water ©-39 Blank 5/28/86 cl HG cS2 cre T™h op
89 Ponds 8105 89 Water Blank epi 5/28/86 Cl HG Cs2 crc Th oP
90 Ponds 8105 90 Water O-41 5/28/86 Cl HG cs2 CTC Th op
9} Ponds 8105 9) Water O-45 5/28/86 Cl WG cs2 CIC ™ op
92 } Ponds 8105 92 Water O-31 Split COM 5/28/86 cl HG CS2 CIC Th oP
93 _Pords 8105 93 Water O-29 Split CM 5/28/86 cl [T cs2 crc’ ™ op
9¢ _Ponds 8105 94 Water 0-29 ChM Spike 5/28/86 HG cs2 CTC Th op
95 _Ponds 8105 95 Water j ChM Blank 5/28/86 MG cs2 CIC Th op
_ 96 Datch 7_ Area  B106_ i Water _SOCIM-7 6/3/86 cl [Ts cs2 ™ op
97 _ __ Ares _BIO6__ 2 Water SOCIM-10 6/1/86 cl HG cs? Th op
98 __  _ _Area _ B106 3 Water SOCIM-5 6/3/86 cl HG cS? I Th op
_ .99 .. Area 8106 4 _ Water SOCIM-6 6/3/86 cl e _ sz Th op
(L o __Area _B106 5 Water CNAM-30 smsg cl HG cs2 ™ orp
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C/le DATR

Semple Send out to Fnviropgental .. sting and Certifjcation

M
ERC SNMPIE § Code Comments SENT

301 Fonds 8110 22 Soil NTP-39 10 DUP  8/6/86 SON

302 Ponds 8110 23 Soil WypP-33 20’ 8/6/86 SoN

303 Ponds 8110 24  Soil HTP-38 0’ ___8/6/86 __SON

304 Pondg 8110 25  Soil WHIP-3S 40° 9ON
305 PBatch 2] Swesp 9282~ 1 __Fish BA #1 8/12/86 T8
306 Swemp 9282- 2 Fish BA#]  DUP _ 8/12/86 Hg
307 _ Swemp 9282- 3 Fish  BA #2 i 8/12/86 Hy
308 __Swamp 9282- 4 Pish BA £3 8/12/86 [T
309 Swamp 9282~ 5 Pish BA #4 8/12/88 Hg
10 _Swemp 9282~ 6 Fish BA #5 __8/12/06 g
31 _Swemp 9202- 1 ___Fish BLANK 8/12/00 Ha

Th{Thiocarbamates) ,OP(Organophosphates ) ,CTC(Carbon Tetrachloride), ppl {Priority Pollutants)

S6100 0L ¢




3 10 00197

APPENDIX II
TOTAL PRIORITY POLLUTANT RESULTS

2468G G361-740
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CC/Lalloyne RI/M, Bvazp Phase | vosalts, Sanplos collected §/13/86 - §/30/08, Sasples saalysed at Baviresssatsl Testing asd Cortifisaties

Sapla 1D, : Betect.
Besoription : Lislt
Coac.
{ag/hg or L}
Conpoantd
Septachlor eperide 30
-1
. Q-1
[~ B}
fes-1138
-1
es-1368
- 1016
Totaphene
Aoids
$-Chloropranel  §300

3,4-Dichloraphanel
1,4-Binethylphenel
4,6-Dlaitre-o-crenel
1,4-laitraphanel
2-Bit.ophensl
4-Bitrophenel
p-Chlors-a-cresel

3,4,6-Tricblerephenel

Netals & Cpaaide

¥ satisery Variable
9 desasic Varlable
# Berpllian Varishle
Cadaiua Varishle
Chreaine Varlable
Copper Variable
Lead Varishle
Bercury Vatiable
. Nickel Variable
Seleiun Varishle
filver Vacriable
Telliva Yar
tisc Veriable

Cyanide, Total 00
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Cold Creek/leloyoe R1/FS, Vell 3asples (Source) ; Analysis by Baviroameatal Testing aod Certification

3 10 00201

Sanple 1.D. : Approzimate 310§ 108 8108 1105 8105 8105 1105
Descrptioa : Detection 1 3 ! { § ¢ !
Liait SCC-CC-12 SCC-017-1¥  SCC-08-1W CC-050 ScC-014 3CC-918 cc-016
Coaceatration
Coapound {ug/1)

Volatile Coapounds

Acrolein 100

Acryloaitrile 100

: Beazese (.4
bis(Chloromethyl)ether 10
Brosofors 4.7

—— Carboa Tetrachloride 2.8
Qulorobenzeoe §.0
(alorodibrososethane 3.1
Qloroethane 10
-Qlocoethylvinyl ether 10
Qlorofora 1.6
Dichlorobrososethane 2.2
Dichlorodifluorosethave 10
1,1-Dichloroethane 4.1
1,2-Dickloroethane 2.8

1,1 Dickioroetiyicon 2.3
1,2-Dichloropropane 6.0
cis-l,3-Dichloropropyiess §5.0
Bthylbeazese 7.2

- Nethyl bromide 10

Nethyl cloride 10

— lNethylese chloride 1.4
1,1,2,2-Tetrackloroethylene §.9
Tetrackloroetiylene ¢.!

~—  Toluese §.0
1,2-Trang-dichloroethylese 1.§
1,1,1-Trichloroethane 1.8
1,1,2-Trichloroethane 5.0
—  Trichloroethylese 1.9
Trichlorofluoronetiane 10
Viny! chioride 10
trans-1,3-Dichloropropyless 10

IR AR B ERRERRRER R SRR R RR R R R R R RN
AR N R AR AR RRR R R RS RRRRRERRRRRERR R R
SO USUEEEESSESSSEEEDBOEBEBENOESS
S UDBEESSDEESSEBUEEESSDBEEESSEES
XA RRRRRE AR R R AR R R NN RN N R
SUBESSEUSDTEUSOEIESSSTBEBEBEEESES
SEBEBEEENBEEEEUEEEEEBBDBEEEEEEES

Base/Neatrais & Pesticides

Acesaphtiene 2.2
Aceaaphtiylese 1.0
Anthracese 2.2

Beazidine 51.0
Benzo{a}anthracese $.0
Beazo(apyrese 1.4
Benzo(b){luoranthene 11.0
Benso(ghi)perylese 4.7
Beazo(k)lluoraatiese 4.0
o18{2-Chloroethory)nethane 6.1
bis{2-Chloroethyliether 6.6

N, Not Detected BMDL, Detected belov setbod detectios lisit
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e Ty TT ET YT YERTOE (ORI, ADKITEIS UY MVITUGAERRT 1eSCIAf aad Cartificatioe

5 10 00203
Sample 1.D. : Approzisats 8108 1% 8108 $105 8105 4105 8105
Descrption : Detection 1 H 1 4 § ¢ !
Linit CC-CC-12 SCC-U1-18  XCC-05-17 &CC-080 scc-014 9Cc-018  9ce-016
Coaceatration '
Coapound (gl

bis(2-Chloroisopropyl)ether 6.6
bis(2-Bthylheryl)phtialate 11.0
{-Brosopaeny] phenyl phthslate 2.1
Batyl heacyl phthalate 11.0
2-Chlorosaphthalene 2.2
{-Qloropheayl phengl ether 4.4
Qrysese 1.9
Didesgo(s,h)anthracese 11.0
1,3-Dicklorobensene 2.2
1,3-Dichlorobeazene 2.2
1,4-Dichlorobenzese §.1

3,3 Dichiorobenzidine 19.9
Diethyl phthalate 11.0
Disethyl phthalate 11.0
Di-a-butyl phtdalate 11.0
2,4-Dinitrotoluene 4.8

3, 6-Dinitrotoluene 2.2
Di-g-octyl phthalate 11.0
1,2-Diphenylhndrazine 11.0
Mleoranthese 2.5

Pluorese 2.2
Bexachlorobeagene 2.2
Berachlorobutadieae 1.0
Berachlorocyclopeatadiese 11.0
Bexachloroethene 1.4
Indeso(1,2,3-¢,clpyrene 5.4
[sophorene 2.5

Japhthalene 1.0
Hitrobeazese .2
K-titrosodinethylanine 11.0
J-Hitrosodi-a-propylasine 11.0
N-Nitrosodipheaylamine 2.2
Pheasatiress §.2

Pyress 2.2
1,2,4-Trichlorobeacene 2.2
Aldein 2.2

Alpha-80C 11.0

Beta-BC §.1

Gamea-BIC 11.0

Delta-80C 1.6

Qilordase 11.0

Ly-per 3.2

4,000 6.4

4,4'-000 5.4

Dieldrin 2.3

Endosulfaa T 11.0

Bndogullan (1 11.0

Indosulfan suifate 6.4
Endein 11.0

—

§

SESEESEEESS5CESS SN0 SUEESSBUSSSUNEEESSBEEEEEN
S SSESUBSUCUNSDUSUTSUNUSUSSUNSSSNSUESENBUBESSSS
S EESSSSS55S S ENDEEEEEES SN ESBNEEEEEN
EEESE55558555555555808508sss5sssinsnssasusnnsnsssis
5555555555550 s5550svsssusissssssssnasnnnnsis
EESSE S50 SEEEEESESE0UEEEES RSB ENENsEBUEEEs_5
_ :
EESEEESESEESES S EEEEEEUSNEENE s EnsEEE5585

W, ot Detectad BMDL, Detectad below metbod de;ectioa Limit



3 10 00204

Cold Creek/Leomne RI/PS; Poods, Lagoons, aad Landfills; Sampled §/15/%6 to 8/6/%; Analysis by Bavircameatal Testing aad Certificatioa

Sasmple 1.D. : 3105 8105 1105 8105 8105 8105 3105 4108
Descrption : Detection ] 9 1 13 1] 15 16 11
Linit C%-1-1 CCB-1-1 CO¥-1-1 -1 | e up xxp
Coaceatration dup 8 blaak
Cospound (/1)
Volatile Cowpounds
Aerolein 100 ] ] ] )] ] ] | | ]
Acryloaitrile 100 ] ] ] 0 [ )] | ] ] ]
Beazene 4 » | ] [ ] | ] ] | ] D W
bis{Chloromethy])ether 10 » B [ ] 0 » ] » ]
Brosofore 1 ® | ] » 0 0 | 0 ]
t—Cacboa Tetrachloride 2.8 » B @ 9 ® w2 o s
(lorabenzene 0.0 | ] » | ] [ ] ) D ] 0
Qlorodibrosonethane Ll ] | ] [ ] [ ] » | | | ] ]
Qloroethane 10 ] | ] [ ] ] 0 [ » | ]
2-Qloroethylviny] ether 10 [ ] | ] » o © ] | ] [ ]
N'g Qlorofors 1.8 | [ ] B SIS w4 W » 0
Dichlorobrosonethane 3.2 ] B ] 0 ] ] [ ] ]
Dichlorodiflucronethane 19 | ] » » | ] ] | ] [ ] ]
[, 1-Dichloroethane {1 0 ] D ] » ] 0w
1,2-Dickloroetiane 1 8 | ] » [ ] | ] » ] ] | ]
1,1-Dichloroethylene 18 ] ] » ) 0 | ] ] | ) | ]
1,2-Dichloropropane .0 ] » » L] L] » | ] ]
cis-1,3-Dickloropropylene 5.0 | ] 2 ® [ ] ] ] ] ]
Bthylbenzese 1.2 | ] | ] [ ] ] 0 | ] 9 »
Nethyl bromide 10 [ ] | ] | ] ] | ] | ] | ]
Bethyl chloride 10 ] | ] [ ] 0 ] [ ] | ] [ ]
™ Nethylese chloride e [ ] [ ] .00 ] ] ] ®
1,1,2,2-Tetrachloroethylene 6.9 » | ] » ] ] | ] | ] [ ]
Tetrachloroetiylens L1 | ] » ] [ ] 0 ] [ ] »
- Toluene 6.0 BG » L ] t ) . [ ] [ ]
1,2-traas-dickloroethyleae 1.6 B | ] D | ] ] ] ] ]
1,1,1-Trickloroethane 13 | ] » » ] » | | ] [ ]
1,1,2-Trichloroethane 5.0 | ] [ ] 9 | ] | ] » | ] ]
Trichloroethylene 1.% | ] . » » | ] » » ]
trickloroflaoronethane 10 » » » » . ] | ] 0
Vinyl chloride 10 » » » » . ] | ] |
traas-1,3-Dickloropropylene 10 » » » | ] » ) » ]
Base/Nestrals & Pesticides

Aceasphthess 1.9 | ] ® » [ ] D B ] [ ]
Aceanphthylese 1.5 [ ] ] | ] » [ ] | ] | ] 9
Anthracese 1.9 ] | ) | ] ] » ] » 0
Benzidine “ | ] 0 [ ] ] | ] ] ] )]
Beato(a) anthracese 1.4 ] | ] ] ] | | » » [ ]
Beazo(a)pyrese .5 ] [ ] » ] | ] ] | ] [ ]
Beazo(b)fluoraathens . 11 ] 0 » 0 [ ] | ] [ ]
Benzo(ghi|perylene 1 ] w | ] | ] ® | ] [ ] ]
Beazo(k)fluoranthene 1.5 | ] 0 0 ] 0 ] ] ]
¥ *-Qloroethoryinethane 5.3 ] [ ] ] 0 ] ] » ]
.i8{2-Chloroethy] jether 5.1 0 | ] » ] 0 | ] | ) 0
bis(2-Qloroisoprapyl)ether 5.1 0 ] o ] [ ] 0 [ ] 0
/mez-mmem iphthalate 10 w 0 [ ] Bl Bl ] ] 0L

WD, Not Detected BMDL, Detacted, but below stated EPA method detection limit



3 10 00205

Cold Creek/Lellomne RI/PS; Poods, Lagoons, aad landfills; Sampled §/15/%6 to 8/6/36; Aaalysis by Davircemeatal Testing aad Certificatios

Sample 1.D. : 3105 8105 3105 05 B105 105 o5 S
Jescrption : Detaction ] ] 1 13 ] H 16 11
Liait C8-1-1 COM-1-1 CO%-1-1 W1 -1 ICXC ur 2
Coacentration dup 8 blank
Cospound (a/1)
{-Brosopheayl pheayl phthalate 1.4
Satyl beacyl phthalate {0
1-Qloroasphthalene 1.9
{-Qhlorophenyl pheayl ether .
Qirysene .5
Dibeaso(a,)] aathracens 1"
1,2-Dicklorobensene 1.4
1,3-Dichlorobenzene 1.9

1,4-Dichlorodessene §4
3,3"Dichlorobeasidine i1
Diethyl phthalste 10
Dinethyl phthalats 19
Di-a-datyl phthalate ]
2,{-Dinitrotoloese 5.1

2, 6-Dinitrotolnene 1.9
Di-s-octyl phtdalate 19
1,2-Diphenylhpiracine 10
Tuoraathese 2
flworese 1.4
Bexachiorobensene 1.9
Berachlorobutadiess 4

Lhlorocyelopeatadiene 10
Bexachloroethane 1.6
Indeno(1,2,3-¢,¢|pyrese 4!
[sophorose .t
lapithalene 1.4
Hitrobeazese 1.9
i-fitrosodisethylanine 0
I-litrosodi-a-propylanine "
¥-litrosodiphenylanine 1.9
Phesmathrese 54

Pyrese 1.4
1,2,4-Trichlorobessese 1.9
. Aldria 1.9

Alpha-30C "

Beta~00C 4

Camne-JC 10

Delta-30C 31

(ilordane L

L0t 4

4,4'-008 5.8

§,4'-D00 1

Dieldria .5

bdosulfaa { 0
Indosulfaa {1 10
Bndosulfaa sulfate  S.6
Endria 19

Indrin aldehyde 10
Beptachlor 1.9

R XX R XX XESR RSB ARRRR SRR R R RN 0 ‘

Beptachlor eporide %

10, Mot Detectad BNDL, Detected, but below stated IPA sethod detection lisit



3 10 00206

Cold Creek/Leoyne RI/7S; Poods, Lagoons, and Landfills; Saspled 6/15/85 to §/6/86; Asalrsis by Ravircamests] Testing aad Certification

Saple [.D. ¢ . $105 8105 4105 6105 8106 8105 818 g108
Jescrption : Detection ' ' ) s u 15 16 1t
Limit  OOFT-1 COB'-1 COB1-1 W1 I WX W oW
Coaceatration dpt  dlak
Coapound (ag/1)
p3-1242 b 0 ) ] ) ® ) ) )
PO3-1254 3 ] ®© » 0 ] ) ® )
P3-1221 % D ® ) ) 0 [ ® »
Pe3-1232 1] ) ) ) ) ) ] P ®
PO3-1248 % o B ® ® ® ® ] »
31260 % ) » 8 »® ) ® . )
PC3-1016 % » » B D [ ] ] ) )
Toraphee 10 P B ® ) ) ) ) )
Acids
2-Qloropheno] 1.3 P ® » ) ® ) ) )
2,1-Dichlorophescl X} ) s B ® 0 0 » )
2, 1-Dinethyiphesol 2.1 D » D ] ) ) ® ]
{,6-Disitro-o-cresol U | ] » ) | ] [ ] ] [ ] [ ]
2,4-Dinitrophesol 1] ® » » ® ® [ ] )
2-#itrophesol 1.6 ® 2 P ® © ® | T )
* {=Hitrophenol g4 B ® @ ) ® » ® »
p-Cloro-a-cresol 1.0 ) s ® 0 ] ® ) ®
Peatach lorophenc] 3.6 ] » ® ® ® 0 ] »
Phenol 1.5 ) » B ® D 12 » »
1,4, 6-Trichlorophenol 2.1 ) ) ) ® ) ) »
Betals § Cruide
latisony 1% [ » » ® ® 0 » »
irseaic ] 3 % BN » D B3 W50
Beryllim 1 9,5 0,5 8,51 ® ) ) P P
Cadaioa § ® W B M » 0 ) )
Ghrosiu ") M ° B » ) ) ) ®
Copper 10 BOL(1S (8 B @ ® ) ®» L
Lead 1] » ® B B » » » )
Sercary 0.2 " B B » " Y
Kickel '] TH GTIE RITUE IR TR 1
Selesim 5 ) I » » 0 M ®
Silvee s o W ® » » o » »
Mallim 5 D WL ® ) B WS WS W
Tise -] 12 @ ] 9 -] 12 8 10
Crazide, Total L © ® D WK W ) 1 I

ottle broke in chipmest

1D, Yot Detected  BIDL, Detectsd, but below stated EPA metbod detaction limit
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Cold Creek/Letome R1/PS; Ponds, Lagoons, and Landfills; Saspled §/15/%6 to 8/6/86; dnalpsis by Bavironmestal Testing aad Cartitication

Sample 1.D. : $106 2106 3106 8106 8106 3106 3106 8106  N106  NI6  B106 3106
Descrption : Detaction u 3 2 9 1] 5 55 f )] " " n
Lisit APP-13  APP-28 APP-28  MTP-I1S NTP-I8 WCOC-1S K-8 LP-U -8 s
Conceatration eplit P4 dask dup 3§ blask tup 1§
Coapound (/e
Volstile Cospounds
lcroleia 25000 . » » ] ] ] [ ] » [ ] » »
Aeeyloniteile 25000 | ] » » ] | ] » ] ] » 2 » »
Seasene 1100 | ] ] | ] » » » » » » ] B [
bis{Chlorosethyl)ether u » » | ] | ] ] » ] | ] » ] » »
Brosofora 1200 » » » » » [ ] ] » » ] | ] »
Carboa Tetrachloride 100 | ] » [ ] [ ] ] » » B » [ ] [ ] »
Qlorobencese 15 - B ] » » ) » ] | ] » » D ]
(hlozodibrosceethane ] " » . » D | | ] » | | » ] | ]
Chloroethane U o » ] » » | ) » » » ] | | ]
2-Qloroethylvingl ether 500 [ ] ] | ] » » 0 ] » » | ] D ]
Qloroforn ) ] ] ] | ] » . » » B » ] ]
Dicklorobroacaethane 550 ) ] | ] » ] B B » » ] D »
Dichjorodifluoronethane il | » | ] | ] ) [ ] | ] . 8 | ® ]
1,1-Dichloroethane 1200 » ] | ] [ ] » » » » » ] ] ]
1,2-Dichloroethase 100 » » [ ] [ ] » » » ] » ] )] »
},1-Richloroethylene [ ] » » ] » » » » » » [ ] ) ]
1,2-Dickloropropase 1500 » | ] » B » | ] » » » ] D [ ]
cis-l,3-Dichloropropylese 1300 » ] | ] | ] » | ] ] » | | ] ] ]
Bthyibencene It | ] | ] ] | ] » | ] » [ ] | » | | »
Nethyl broside B0 | ) | ] | ] » ] | ] » ] B » | ]
Nethyl chloride U » | ] B » » [ ] ] » [ ] » B »
Nethyliene chloride 00 ] » » [ ] D W0 9N U8 » 1% ]
1,1,2,2-Tetrachloroethylene 1100 ] ] ] ] | ] ] » » » » D ®
Tetrachlorcethyiene 1000 ] | ] B ] | ] ® ] » » | ] 0 »
Toloess 1500 B » ] » ] » ] D B | ] D ]
1,3-Traas-dickloroethylese 0 D » | ] ® B | | ] ] » D ) [ ]
1,1,1-Trichloroethsne %0 ] ] | ] | ] B | ] | ] » » ] 0 »
1,1,2-Trickloroetbane 1300 ] » | ] » » | ] » » » | ] ] ]
Trichloroethylens 1% ] » » » » » . » ] » D ]
Trichlorofloorosethane o] J ] » | ] » » » » » » [ ] [ ] | ]
Viay! chloride 500 » | ] » [ ] » » ] » » B ] ]
trans-1,3-Dichloropropylese il ] B » 2 » » » » B ] ] | »
Base/Beatrals i Pesticides
Acensphthese 190 ] ] | ] [ ] | | ] )] » » | ] D »
Aceaaphthylene 50 » » [ ] o 0 » . » | | [ ] ] ]
Anthracess 1900 » ] ] ] 0 [ ] ] » | ] [ ] »
Bestidise 44000 ] D ] ] ] ] ] [ ] 0 0 © ]
Beazo(a)anthracens 1700 ] 0 | ] | ] ] ] 0 ] | ] 0 ] »
Beago(s)pyrene il ) | ] | ] | ] ] | 0 » » 0 ] »
Benzo(b} {luoranthens 1500 » ] | ] | ] ] ] | ] ® ] ® ]
Benzo(ghi)perylene 100 [ ] ] ] [ ] ] ] ] ] | ] 0 ] ]
Beago (k) fluoraatiene 1500 [ ] | ] » » ] 0 | ] [ ] | ] ] 0 ]
b~/2-Qloroethorynethane 5200 0 | ) ] ] D ] ] [ ] | ] [ ] [ ] (]
4(1-Qloroethyl jether 5608 ] ] | ] ] [ ] | ] ] ] ® » © ®
bis(2-Qloroisopropyl)ether 5600 | ] ] | ] | 0 ] 0 B | ] ] ] ]
bis(2-Bthylberyl)phthalate 1900 ] [ ] | ] | ] ] ] [ ] | ] ] ] ]

0, Not Detected BMDL, Detected, but below stated PA sethod detection limit
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Cold Creek/Lelloyne RI/FS; Ponds, Lagoons, aad Landfills; Sampled 6/15/86 to 8/6/86; isalywia by aviroamestal festing aad Certification

Sample 1.D. : $106 8106 8106 8106 106 3106 106 3106  s106 106 106 8106

Descrption : Detection 81 15 ¢ o “ 2 % | ] " "% "
Lisit  APP-18  APP-B AP-3 M-S NP-3 KIC-1S KCTC-38 LLN-1S -3 Uur-3
Coacestration split DA blask dwp 38 blask i "

Coapound {ug/kg) .

{-Broscpheayl pheayl phtialate 1300
Butyl beagyl phthalate §900
¢-Qiloronaphthalese 1900
{-Qiloropheayl pheayl ether 1100
Chryene 3500

Dibeaso(s, )] anthracene 9900
1,2-Dichlorobeazene 1900
1,3-Dichlorobearene 1908
1,4-Dichlorobeacene ot

3,3 -Dichlorobenzidine 16000
Diethyl phthalate 9300
Dimethyl phthalate 9300
Di-a-butyl phthalate 9500

3, {-binitrotoluene 5800
2,§-Dinitzotoluese 1404
Di-s-octyl phthalate 900
[,2-Dipheaylhydracine 9500
Pluoraathene umn

Pluorese 1900
Bezachlorobeasene 1900
Sexachlorobutadiene 1%
srachlorocyclopeatadiens 1900
Berackloroethane 1600
Indeso(1,2,3-¢,c)pyrese 1%
[sophorone peit |

faphthalene 1600
Nitrobeazese 190¢
¥-Bitrosodisethylanine 400
K-Hitrosodi-a-propylanine %00
iitrosodipheaylsaine 1500
Phenaathreoe 5300

Prress 1908
1,2,4-Trichlorobeatese 190
Aldria 1900

Alpha-B0C 3500
Beta-88C Hoo
Gamma-B0C %00
Delta-80C ‘3100
Qulordane 908
4,400t P4 1t J

L,1'-008 5506

§,4'-000 10

Dieldria 500
Endosulfaa.l - 9300
Bndosul{an (I 908
Badosulfan mulfate 5500
Bodris 3900

Endrin aldehyde $900
Beptacklor 1300

553‘555555'.!"...'.".!'5.'Iil'.!ﬁi...iiﬁﬁ..ii'i5
S SSSESSSDEESBPEEEEEESESNBPEEEEEEDBO55888555
5!55555SSU!U!U!‘.I"UI.IUS5.!5‘5.55555;5!"5!.5!!!
'Y 3222223232232 222 R R R R R R R N O BN N
SSSSESS 555U EUUEESESSE50BEESEESE5E55BDEEEENSE
SESS S5 5SS EEESEEESEEES
S EEE 5555550 ESEEEESBEEESBBEESEESSEEBEUEERS
SSEE S SSS5EESSESDSESEESESSSESEBEBEE5555555085E685553
S ESSS5 S5 SEDSUGEESSEESPSEEGEDSESSEEEESSEEEEEEES
SEESSESEESBSS NN USEEE BB ESEDEEEESSUSSEIBUEEBEES
S ES S SS 5SSO ESEES5EEBOSSBEESSSNEBBEEDS

Beptachlor eporzide un

10, lot Detected BMDL, Detected, but below stated IPA method detection linit -



3 10 00209
Cold Creek/Laforoe R1/M; Poods, Lagoous, aad Landfills; Suapled /15/86 t 8/6/85; Maalreis by Boviroasental Teating aad Certification

ot NN
® n
w3 Uy

& 16

Hne
"
blaak

1o
f

108
6l

1106
L}

1106
"

10
1
im-3 -3 NP3 WCC-18 ICTC-3 LLP-18

Mask dup 38

106
9

816 3106
1 L
-

8106
2
APP-18

Detactica
Lisit
Coacestzation split IPA
{ug/kg)

Saaple 1.D. :
Descrption :
Cowpound

FEERRR%8s

mmmmwmmm

A\

139
i
e
Hon
12000
10
Un
3000
1600
1500
e

3-Cilorophescl

2, {-Dichlorophescl
2, Oiaitrophensl
L-Hitrophenel
{-Hitrophenc!
ploro-e-cresel
Peatachlorophesol
Phesel

2, -Disethylphascl
2,4, Trichlorophesel
Netals & Craaide

{,§-Diattro-e-cresol

Haf2ggiengd
efingdZijiiengin
,

lmﬂ.mmm-WHDQMI
- -
annannjjijifneXE
af=a333fEnnjia
ot —
sfSnfEiifinnle

g
aizafsigsingls
— —

E
JMIEIILIEN T
-
aff2niEE2jennia
- - -
r
aEZ2a3EZalannle
- Lad hand ’.l.l
aasajjjenjoenie

— — u
lmmlmmm-mnIWMI
— — —— —

12000
1000
i
L)
1300
1008
100
Lt
50
1600
00

3
K

led 60
Seromry

Copper
Hchel
Silver
Tullim

latiscay
Lramic
Cudaim
Qromioa
Selaim

hryllim
Craaide, Total 500
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Cold Creek/Lefloyne R1/78; Poods, Lagooas, aad Landfills; Saspled §/15/86 to §/6/8; inalysis by Daviroasestal Testing wd Cartificatios

Saaple 1.0. : _ $OS 4106 8106 3106 8106 8106 108 108 G108 4108

Descrption : Detection 83 ] ;] “ [ " 1 § 10 (]
Lisit Wr-13 U213 UP-28 Ur-33 U248 W25 LG8 U218 UI-8
Conceatration  dup 83 blaak

Coapound (og/kg)

Volatile Coapounds

Acrolein 25000
Aeryloaitrile 25000
~ Deasame 1100
bis{Chloromethyljether 2500
Brosoforn 1200
Carbos Tetrachloride 100
(hlorobenzene 1500
Qlorodibroncaethane 180
Qlorcethane U500
2-Qloroethylviagl ether 2500
Cilorofors {00
Dicklorobromomethane 550
Dichlocodifleorometiane 2500
1,1-Dichloroethase 1200
1,4Dichloroethsne 100
1,1-Dichloroethylese 708
1,4-dickloropropase 1500
eis-1,3-Dichloropropylens 1300
Bthyibeacene 1800
Nethyl bromide 2508
Nethyl chloride 2500
Nethylose chloride 100
1,1,3,2-Tetrachloroetiylons 1706
Tetzachioroetiyless 1000
Toluese 1500
1,2-Traas-dichioroetiylene 400
1,1,1-Trichloroetiane 950
1,1,2-Trichloroethsne 1306
Trichioroethiyless (30
Trichloroflworonetiane 2500
Viagl chloride 2500
trang-1,3-Dichloropropylens 2500

-

Q

EEEEEEEESE LSS EEEEEEEEEEEEEEEEEE
SUUEEEEEESUNSUSEUNEEEEEEEEEEEEED
S sEEs U USNEEEEEEEEEEEENEES
sssssussss s EEE555888858
SEEEE B s EBEEE 5555555555885 8
SESEEEE  EN SENEEETILINEIEIEEIITNEE
PN B S EEUEESEEEEEUBENEESE555880

Sase/Neutrals § Pesticides

Aceasphthens 1900
lceaaphthylene 3500
fnthracess 1300
Beasiding 44000
Beaso(a)aathracess 1700
Beaso(a)pyrens 2508
Beaso(b)fluoraathene 9300
Beaso(chi)perylese 4100
Beaso(k){luoraathens 3500
"s(2-Ghloroethory)metiane 5100
bis(2-Qhloroethyl)ether 5600
bis{2-Chloroisopropyljether 5600
bis(2-Bthyideryl)phthalats 9900

D, Tot Detectad BMOL, Detected, but below stated KPA sethod detectioa liamit
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Oold Goono,saliopue RI/PS; Ponds, Lagocss, aad Landfille; Saspled §/15/06 ta 0/S/85; leslmie by Mavirenseatal Testing aau wertificatios
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Aflalioya U/TS, Neods, lagecns, and Landlille; Senpled €/16708 to 0/6/06; Mmalyeis by Baviresseste]l Woovia.  Cartifiestion
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Cold Creeh/Leflopne RI/PS; Poads, lagoons, aad Lasdfills; Sampled §/15/06 to 0/6/85; lealywis by Maviroasestal Testing and Certil.oe..me

ple LD :
- wescrplion :

Conpound
Yolatile Conpounds

) Acreleis
Acrylonitrile

Beasene
bis(Ohloremethyljetber
Brosoform

Carben Tetrachloride
Oblorobeazese
Qleredidronosethane
Qilorosthase
1-Qloreathylvingl ether
Qlorslorn
Dichiorobeosoaethane
Bichlorsdifluorosetiane
1,1-Dichloroethane
1,8-dichloroethane

I 1-dichlercethylene
1,2-Bichleropropese
cis-},}-dich)oroprepylese
Rthylbensene

Bethyl beonide

Nethy) chloride

Bethylene chlotide
1,1,2,2-Tetrachleroethylene
Tetrachloroethylene
Tolueae
1,2-Trasa-dichlereethylese
1,1,1-Trichloroethane
1,1,1-Trichloroethane
Trichloroethylene
frichloreflwrosethane
Yingl chleride
traas-1,3-Dicklorepeopyliene

Base/lestrals B Pesticides

Aceaaghthese
Acesaphthylese

Anthracene

Seatidine
Seatolajanthracese
Bescola)pyrese

Beao{d| T luorantbene
Beazo(ghiiperylene
Senso{h|luoraathense

L -OMoroethory)methane
bis(2-Chloroethyl)ether
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APPENDIX VI
SAMPLING PROTOCOL, ANALYSIS AND QUALITY ASSURANCE

2468G G361-740



5 10 00244

APPENDIX VI

Sampling:
Protocol

All sampling activities were carried cut according to the protocols in the Sampling and
Analysis Manual prepared by Stauffer Chemical Company specifically for this imvestigation,
"hamedial Investigation/Peasibility Study Cold Creek/LeMoyne Site®. The manual details the
.basic sampling principles used throughout the investigation, such as: the sample collection
moosdures, the sampling devices, sampling containers, preservation, holding times, and
decontamination procedures before and dAuring sampling. It also details the required quality
assurance and quality control procsdures, such as: frequency of collection of fisld blanks,
fiald spikes, field Aplicates and the chain of custody procedres used.

Smpling Plan

The propoeed sarpling and analysis for this investigation were detailed in the final work
plan prepared by Camp Dresser and McKee, Inc. (OM). In thes work plan

irvestigation was divided into the source charactesrization and an area characterization.
The scwrcve characterization was further subdivided into three categories: 1) Cold Creek/
LaMoyne Swarpe, 2) Ponds, Lagoons and Ares Wells, and 3) landfills. The samples to be
collected for each of these facets of the investigation are cutlined in six tables in
the ¥Mork Plan. These tables have been reproduced and included as Apperdix I-1.

Actual Sarples Collectsd

Samples ware collected frum the beginning of May 1986, through the beginning of August
1986. Sarples were not collected in the order ocutlined in the sarpling plan, but were

collectad in batches in which samples requiring similar analyses ware grouped together.
This wvas done to maximize the efficiency of the use of field quality assurance sanrples.
A chronological list of the samples collected is given in Appendix I-2. In these tables
the field notebook sample reference mmber, the sarple identification fram the sarpling
plan,; the date the sarples ware shipped for analysis, and the analytes determined are

listed,

mmqmmmmwmmummrmmlmm
exceptions notad for the samples listed below.

N¥=1 Cyanide was not detarmined in this sample because ths sample bottle broke
in shipment. )

Q-8 This Courtaulds' production well was not sampled becsuse it was inoperative
dus to a collapes.

HIP-1s This bore hole was not continued past ten feet bscause of concern that
lower samples would be contaminated from the sludge encountered nearer
the surface. Instead, a 45° angle bore hole was sampled adjacent to
HIP-1ls. This extra bore hole was labsled RTP-3s.

scc-s2, The contract laboratory analyzed these two sarples for carbon tetrachloride
SCC-78 in addition to carbon disulfide. The results for carbon tetrachloride, not

detectsd, were reportsd although the analysis was not requestad.

W-0l-lw, Ths Work Plan indicated that all four of these sanples were watar samples.
SW-0l1-2w, Discussion with Canp Dresser and McKes at the time of sampling clarified
SH-ll-lw, that they were interdded to be ons vater and one surface sediment at both

SH=-11-2w SH-01 and SW-11.
. Bore Holes Many of the bore holes had to be relocatsd dus to access pxoblems.
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was svailable. Carbon disulfide and carbon tetrachloride were analyzed using a modi-
fication of EPA Method 8240 (GC/MS) which utilized selectad fon monitoring. This was

done to provide lower detection limits than the standard method allows.

The results of analysis were reported by EIC to Stauffer with full docurentation for
each sample, with a separate report in the form of a booklet for each individual
sarple. The results reportad by EIC include documentation of the chain of custody,
internal laboratory quality assurance results, and copies of chruomtograms and other
chrumatographic data. This docurentation is on file at ERC and at ZIC.

The results provided by EIC have been campiled and are in Apperdices II through V.
Apperdix I contains the results for the total priority pollutant snalyses and a

few site specific analyts results. Apperdix III contains the remainder of the site
specific results. Appendices IV and V contain the results for the field quality

- assurance spikes and blanks, respectively. In the actual analysis, there were two

variations from the methoadology required in the stated procedures.

In same cases, the pricrity pollutant GC/MS analywes were d&one by variations of
the SW-846 mathods which ware more similar to the Contract lLaboratory Procedures
than SW-846. The variations fram SW~846 ware to use a larger sample weight, ox

to concentrate the methylene chloride extract further than required by the SW-846
methodology. Each of these variations results in lower detection limits than
abtained using strictly SW-846 methodology. These variations in methodology are
notad in the tables of results by the different detection limits indicated for

the GC/MS work.

For three site specific catsgories of analytas (thiocarbamates, organcphosphates,
ard elamental phosphorus) the required holding times were exceeded dus to problems
which required reanalysis of retained samples. Pield quality assmuxance spiks results
indicated that this may have caused low recoveries for ane of the crgancphosphate
pesticides. This is discussed further in the quality assnoance section.

Quality Assurance

The general quality assurance procedures used for this project are described in the
Sarpling and Analysis msrual. In the manual, the egquipment clesaning procedures, sarp-
ling procedures, pressrvation procedures and frequancy of field quality assurance
sanples are given, The laboratory Quality assurance procedures used by Eviromental
Testing and Cartification are indicetsd ths camplets reports provided by FIC.

The general frequency of quality assurance saxples in the fisld and in the labaratary
mmm.mmyuw\%mmymm.mnmamm
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mmuumwwqmspmmqﬂmmwmm*sw
set of field quality asmmance spikes for total priority pollutant analysis. A total of 57
analytes were added in the blank spike and sarple spike. The overall recoveries for the two

spiked samples were very good. There were sane analytes with low recoveries, but in all
cases these were for compourdds bomsublein\-tuotm-nblotomcmditims

used in the analysis. The carpounds to be unstable are indicated in the October 26,
1984 Nederal Register in which the EPA established acceptable quality assurance spike
recovaries under the Clean Water Act.

There ware §{ cxplete sets of qunlity assurance spikes for the site—specific parameters.
The analytes spiked depended on the particular analyses required for the batch of samples
being analyzed. In general, the recoveries for the site-specific spikes were very gocd.
There wvas one case of no recovery for carbon disulfide in a sample spike. This was caused
by intarference frum the high concentration of carbon tstrachloride, 1310 ppb, in this
sarple relative to the concentration of carbon disulfide spiked, 27 ppb.

Recovery was poor for Imidan for all 8 of the spikad sarples. Recovery ranged from 0%
to 19% with an sverage recovery of 10%. This poor recovery was probably contributed to
by the fact that the samples for organcphosphates, thiccarbamates and phosphorus were
analyzed aftar Stauffer's recammended holding time of 7 days. It is not known what type
of recovery could be expected if the holding time had been met. Hydrolytic stability
data fram Stauffer's Western Research Center shows Imidan to have a half life of only

1l day at 20°C and a pH of 7.

§
gs

Field Quality Assurance Blanks

One field quality assurance blank sarple was analyzed with every batch of appruximately
15 samples. The quality assurance blank results are in Appendices II and III along with
the actual sample results. The blank results are also sunnarized in Appendix V.

There were a total of 11 field blanks for total priority pollutant analysis. Four camron
laboratory contaminants (msthylene chloride, toluene, bis(ethylhexyl)phthalate, and
Di-n-butylphthalate] were found in one or more blanks at concentrations near or below
the method detsction limits. These four carpounds were reported in the actual samples
at a similar frequency and concentration. Any reported detections of thess carpourds

at low levels should be considered invalid. It is recognized by the EPA in the Contract
?mnmkl?dx:ummtmumwﬂmmhmammm“
s unavoidabls.

Methylens chloride was found in the watsr field blank and field blank spike at an
elevated level, about 500 ppb, This was found to be dus to contamination of a bottle
in which ths sample wvas prepared. This contamination of the field blank and blank spike

hadmupactmhml,l-pm:mlu.

Two other crganic coapounds ware detsctsd in the field blanks; chloroforn at a level
below ths method detection limit in one sample and trichlorcethylens near the detsction
limit in another sarple. These detections of miscellanscus compourds near or below the
mthod detsction limits spport the view that any detections near the method detection
1memuwmdmwmmmmme
should be considered invalid.
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cne detaction of cyanide at 1.9 ppn, about 4 times the detection limit, in one
of the 11 field blanks. Thare were two actual sanples in which cyanide was detected at 4
to 6§ times the detaction limit. These detections may be questioned based on the quality
assurance blank results. '

Thare were two pricrity pollutant metals for which detactions were reported at levels
above the methoad detection limits in one or more of the 11 field blanks. Copper was

3 solid matrix blanks at 4 ppm, 9 ppe and 1S ppm. Zinc was reported in all
the blanks at from 1.5 ppe to 6.8 ppa. Based on these blank results, a reportad concen-
tration of less than about 10 ppm should be considered a probsble blank level for these

:

Fourteen field blanks were submitted for site—specific analyses. Carbon disulfide and
iron ware the only analytes detscted in any of the blanks. Carbon disulfide was detected
in two of seven samples at 0.4 ppb, twice ths detsction limit. Iron was detected at 100
pem in the one field blank submitted., This reported concentration of iron is insignificant
campared to the percent levels found in the actual samples.

Field Duplicates

The results for the field Auplicates were acceptable. Most of the results for duplicates
agread within a factor of two. Except for ons duplicats pair, any apparent disagreements
ware for destections near the method detection limits. In ons case, carbon tetrachloéride
in sample OCS-2s, thare was an crder of megnitude different between the duplicates. Thi
is attributed to the difficulty with providing good hamgenization of a soil sarple m‘
still maintaining the integrity of the sample for volatiles analysis.
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Cold Creet/Lefoyne RI/PS Saspling and Asalymis Requirsests
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Gercury s ligh (N {1) o { Preese vith dry ice
Bickel 6010 6010 [cap U -
Slaim 14]!] 7m0 © Puraace U -
Silver 6010 6010 (V' U -
Mallim 1840 1340 Pursace U .
AT 6010 6010 (¥ U -
lageous Betals .
Iroa -. 601 (v H] .
Yudia - fo10 car U -
Niocarbames and Jrgasophorphates C-IC-215h  XT-EC-UM%e T l A 5-9, 008 Uiomifate if residual Cl2, oool
Qloride 1.3 6.0 Colorimetric { cool 4ol
Carbos Disulfide and Carbos Tetrachloride $030/CNE-S8  SOl/X/e-s X/ ! 0.008% thiomifate if remdual 12, cool 4ol
Niocyanate - 12.x(2) Colorisetric ! -
fulfide - 36.2(3) Colorimetric { -
Sullite . m.g) ftrimtric { : -
Nifats . 39,313} Gravimtric { -
Ilemeata] Posphorws - (4) /m | -

3 ; -4 wmiess notad

(1) Intaris Nethods for the Sampling wad Aaalpwis of Prierity Mllstasts in Sedimsat aad Pish Tiswws
u-'-ln'-l- m m lm’ M‘ m l”

fasdard Tetbods for the Rramisation of ter sad Mstomtar, 158 M.
(3) Metheds for Qemical Aaalyeis of Tatar and Tastes, EML-890/1-19-020, rovised Tarch 198}
(4)  “Mireot detarwisstiss of elensntal phosphorws \y (as-liquid chremtagraphy” L.7. Mdises sed 0. icimms, Jewrsal of Chremtograghy, €1 (1970} (21438
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APPENDIX VII
THOMPSON ENGINEERING TESTING INC., REPORT ON NEW WELLS

2468G G361-740
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May 12, 1986

Stauffer Chemical Company
P.O. Box 100
Axis, Alabama 36505

Attention: Mr. William P. Stilson

Subject: Groundwater Monitoring Well Installation
Lemoyne Plant

Gentlemen:

Thompson Engineering Testing, Inc. has completed the installation
of groundwater monitoring wells at the site of the Lemoyne Plant,
Stauffer Chemical Company, Axis, Alabama. Authorization to
proceed with the installations was issued by Mr. William Stilson
on April 18, 1986 following site reconnaissance by cur
engineering staff. Reference is made to our proposed schedule cf
fees dated March 3, 1986, and Stauffer Chemical Company purchase
order No. 25-384442 Qdated April 22, 1986.

This report presents well installation procedures, groundwater
monitoring well construction details, and results of well
completion. Groundwater monitoring well installation was directeZd
on-site by Mr. William Stilson, Geologist for Stauffer Chemica.l
Company.

Two (2) groundwater monitoring wells were installed at the subjec:
site at locations specified by Mr. Stilson between 37.0 and 62.5
feet below existing ground surface. Each well borehole was
performed using the mud-rotary drilling technique and BW drill rc2
with adapted 9.0-inch and 7.88-inch diameter three-winged drag
bit. Slow advance of the drill stem enabled visual classificati:zc:n
of soil material and approximate determination of depth at wh:c:
the underlying soil strata were encountered.

Confirmation soil samples were obtajned within the well-scres
interval and in natural sands using an 18-inch by 2-inch 0.2
split-barrel sampler driven by a 140-pound hammer falling a
standard height of 30-inches. The number of blow counts recorded
for the final 12-inches of split-barrel penetration are reported
as the standard penetration resistance and provide an lndicatxc?
of cohesionless so0il relative density and cohesive sc: .
consistency. Weight-of-Hammer (WOH) and Weight-of-Rod (WCR) ars
reporzgd in lieu of blow counts where soils sampled are very l0cs<
or soft.
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Page Two
Stauffer Chemical Company
May 12, 1986

Following borehole completion, the pre-assembled well casing was
lowered into the borehole and subsequently flushed with pumped
clean water to displace downhole drilling fluid.

Well casings consisted of 4-inch I.D., Schedule 40 PVC having
“Tri-Loc® flush threaded couple joints manufactured by Brainard-
kilman. Screen intervals have 0.010-inch width machined slots
spaced on 0.25 inch centers resulting in an intake area of 5.16
square inches per linear foot and rated flow capacity of 1.60 GPM
per linear foot under ideal conditions. The annular space between
well-screen sections and borehole were sand-packed using
commercially available well-rounded and uniformly graded (20/40)

silica sand where Dborehole sidewalls remained stable. The
particle size distribution curve for the sand-pack material is
provided in the attached information. The remainder of the

borehole annulus was completed with a cement-bentonite grout
tremied from bottom to top. Bentonite Pellets, 1/2-inch 1in
diameter, were used to create an impermeable seal within the
annulus and minimum of 24-inches above the screen interval. A 4-
foot square timber form was placed about the well riser for
emplacement of the concrete collar.

At the regquest of our staff, a 100 CFM air compressor and the
"Air-Lift® method was used at an attempt to evacuate and develop
the groundwater monitoring wells. However, due to the semi-
submerged construction of the well screen interval, this method
was unsuccessful.

As an alternate method of well development, a swab surging tool
and electric submersible pump were used. Continued use of the
surge agitation-withdrawal technique for 14.5 hours resulted :in
clear water discharge and continuous pumping rate of 5 GPM in Well
No. NM-1. Using a similar technique in Well No. NM-2 for 7.6
hours, a clear water discharge and continuous pumping rate of 8
GPM was achieved. Based upon well recovery rates and computation
of permeability of natural sands per U.S. Department of The Navy,
Naval Facilities Engineering Command, 1974, values greater than
1.65 X 10-4 cm/sec compare favorably with estimates for the soils
encountered and having particle size distributions as provided.

It is noted that during the surge agitation-withdrawal technigue
on NM-1, electrical connections to submersible pump became
detached from their bindings and allowed an unknown amount of pump
motor lubricating oil to discharge into the well water. Upon 1ts
recognition, no further development was performed until a
replacement motor was obtained. Our staff is confident that
leakage was minimal, and assurance was made by our field crew to
evacuate the well volume prior to additional surge agitation. Our
firm retains a sample of the pump-motor lubricating oil for future
reference should the analyses of water require comparison.
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Page Three
Stauffer Chemical Company
May 12, 1986

Thompson Engineering Testing, Inc. has appreciated the opportunity
to provide Stauffer Chemical Company with our groundwater well
installation services. Should there by any questions regardirng
the information presented herein, please do not hesitate to
contact us.

Sincerely,
THOMPSON ENGINEERING TESTING, INC.

s it P

E. Fletcher Thompson
Geotechnical Engineer
EIT No. 8830

EFT/cw




ENGINEERS TESTING LABORATORIES
MOBILE, ALABAMA L0, MSSISSIPPY

GROUNDWATER WELL LOG

10 0025 3540mpson ENGINEERING TESTING, INC.

—

GROUND ELEVATION 4 s

CLIENT: Stautter Cheeical Company
Casing Elevation: ~46.91',
Cootr Lims, o8, “.76
PROJECT Lemoyne Plant DATUM: M. S L.
JOB NO.: EB6- 089 DATE ORILLED: 4/23/86 GR. WATER QDEPTHM: 48,0
(Beiow Ground Surte
JORING NO.:  NM-1 . LOCATION: S, 1984.53" €. 9769.92° TYPE BORING. ASMT D-1%86
oerTH - B SLOWS PER FT. WELL
I~ oG |3 DESCRIAPTION NO. INSTALLATION
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FEET < s 10 3 3% a8 DETAIL
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- . t{ne CLAY ‘
10 — \
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20— E \
- Fine orange SAND \
35 — \ \
: ) e
30 — Atonite
- /A /% Sesl
- Fine tan SILTY SAND )
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K ENGINEERS TESTING LABORATORIES
MOBILE, ALABAMA BLOXS, MESSISSIPPY

GROUNDWATER WELL LOG

THOMPSON ENGINEERING TESTING, INC.

Stautter Cweical Compeny

GROUND ELEVATION: -42.°

CLIENT:
Casing Elevetion: «48.91'
PROJECT: Lemoyne Plant OATUM: M. S.L.
JOB NO.:  EBS-059 DATE DRILLED: 4/23/86 GR. WATER DEPTH: 48,0
(Beiow Grouna Sur
JORING NO.: NM-1 (Cont.) LOCATION S. 1584.53' E. 5769.92' TYPE BORING ASTM D-1%86
OEPTH - PLOWS PER FT. WELL
~ oG |3 0ESCMPTION nO. INSTALLATION
3 %0 GRAPH
rFeeT < s 10 3 3 @30 DETAIL
- _ Fine tan SILTY SAND =
-s - . :i;f;:cnn and yellow . § . 20/40
Y C =1 °[Sana-Pascx
-l - 2 27 —
- ) = and
- / =—| " . [Collapsed
’5 - FIRM tine tan SILTY $AND — Netural
P S T 16 A * R Sands
| - 8.T. ¢ 2.9
10 —
19 e
20 —
25 —
30 —
3s —
40 —
45 —
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THOMPSON ENGINEERING TESTING, INC.
ENGINEERS TESTING LABORATORIES
MOBILE. ALABAMA

GROUNDWATER WELL LOG
CLIENT: Stautter Cheeical Compeny GROUND ELEVATION. .21
Casing Elevetion: 24 91
Cmil. Teay s -2, &’
PROJECT Lemoyne Plant DATUM: M S L,
JOB NO.. EBS-(89 OATE DRILLED: 4/23/86 GR. WATER DEPTH: 24 3%
(Beiow Ground SU
[ Tab 28 ZAE
JORING NO.. MNM-2 LOCATION: S, 1988,72° E. 6663.76' TYPE BORING. AST™M D-198¢
OEPTH - BLOWS PER FT. WELL v
i~ LoG |# DESCMPTION no. INSTALLATION
3! O GRAPH
FEET s s 10 m 0 DETAIL |
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-, .. = Netural
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|




3 10 00256

v § STapeang SUSN ® NOus U § STANDARD BSTVE saneeng encETRA
. o ' 1 4 g0 MW N EN I Y
T 1} L | L { L] mr‘t
-J- --ﬁ 4+
- fo
4h>—< < 1 4
o T Bl T ([N "
,.[ { i % »
5 i - +1+4—= ] - e ] §
1 —T 1l l ‘ L] .
3 Y — I I . - 5 QSN U R P — ‘ - 44 W SO S QU W S —— -
¥ S l ..L 4 0 z
; —_—— 1 MJ -4 i 1 4+ — ——— Iy WD ‘\ 4- +
S 1 rH— - - o B
r HF** (11 “ 5 150 WG N A O r
— e r- |- —f— 44 N
—J A ] ! HHHA-—]
n; ! B L — | i
-4 4 - 44
| H I NQ
______4[:‘ 4 —4— .‘L +_ ‘\ . —
]
.* ‘ — = & #-
fiianm— RS Sl
i 1 I ] 1 | I H — e | e
e 700 w M » ] ) T ) 1Y
CAM SAt W en LaEYERY
AL W
oy 1 ron o | ey )| voa mi on QAV
Lavgly R (e o Duptn Cisssticoten Nel o B (1% n [, ] ¥
e s-] 148.0- 493 FINE SILTY SAND (SP-SM) o o= e === e LEMOTNE PLANT '."m"!lm—‘-—u—ti
_85-2 [35.0-56,35 | FINE SILTY SAND (SP-SM) il Ikt el Bt . Jovwo. 586063
__45-1 ]60,0-61,5 [ FINE SILTV SRHD (5w ccm oo 1 et LT L. STAUFFER CHEM. CO.
ML@!'J__ - p
GRADATION CURVES Oute 04/29/706

3

THOMPOON (N0 IANG TROTING, v,

Cn@w (AL SATEAAL S auD CIOTF(HuI( 4L L aBORaTOMES



3 10 00257

V 8 STANMARD BN GrGNE B MDD v § STNDAN SNV mamens vemONITLN
s % 11 4 s 3 w " EEEITE
T ' F T*‘#’F‘l LS l ?
1T—<-<—-T--{- ——--—} - H u Wh’h——
- Ny
ol | N
\
-1+ + b~ —e —f—
| | 4 4
' ] - r »
- 1 —— 4 L—{L-—«———- L —+— t--t— t——— —_—y
dal JHE i J LY
s H-t———: 1 A~ -—HH - + — N
2 iyl | {L H 3
™ ' | 1 g !
E —tt L i —«F—— — FHt \ R .
e - T i - 1 e 3
| j 1= \__ HH | 2
| HIIRE i a \ - »
el I | =
»1 - 1 H 4 4 ’_T 5 r
-4 —- 4 ++-4+—N\—H1 b
ol e J' _ i i N
| -
H -+ + - [ S RUUE I - =) o= N SES——
[ 100 [ [ 1} Y [T (1 o008 [T
GAMN Wit n _ﬁ_!‘“.‘
[T
o l‘ PP | o --_-wl peeoy Wi or QA
[y Goe & Dupth Cosadcoven [men] " ”
® 5.1 23.0 - 24.5 mg_flp{_{,em (SP) . - - ——— - Prgpect LENOTNE ﬂ'“_",t NIINI'IORING VELLS
__85-2 [30.0- 31,9 |Me0, FINE SILTY SAND_(§P-sw) |~ | === | === [=== . sobw. EOE0ES
—= 8- _}133.0 - 36,3 MO, FINE SILIY SAMD (Sp:SM) 4 =77 f 777 17T | T ) sTAUFFER CHEM. CO.
ms__'.“" -
GRADATION CURVES Oum 04/29/08
L

G

CneiCAL WATEM AL anD QRO TT(nMI( AL L AmumATONES

THOMP 00N ENONEERANG .




3 10 00258

¢ 4y ) i*nconnuuunonnum-
L4 L | ILB BRI L '1 I! T lﬂ"T I
-JH —Jr - -4 —J-a = —_— 44 ,_‘_.v_. —
o~ —~NO
o Yotal
4 »———-«41 41 T 1 QO r - 4 ..{»r ——
o}
— -4t 414 — —— ——y—- —it s .—AL—r—
0 'AHP % - - -4 »
. | ——— TF‘ 4+ 1144 Th}— R —
2 o} -4 441~ 1 H - © g
& HA—{—: ~- Il :
i vof - —*l . L 1 4 H- * g
: | O - ]
o [ ) L ]
: T
HHH A= . - |- — -]
l ' 1 -* 4+ =1,
]{ % } 4+ I
i % 100
4+ ——— — Ht 1T -1 1
'“ )
1 "
—1 4 -1 44 —_ -4
.i H ] I hes
300 100 ) 0 ] (1) 1) [T (] (1 (L]
CAAN ST 0 i TRS
GRAVEL SAND
ocosm(s p——r I = | T T — v on Qar
Savgty e (e & Depth Closataten [P u ”n "
IS&A 20/40 Pt
—_|_Sand-Pack Material . ... Jodwo. 0
Cy=.1.22 _ Co=0ARI6 -—
(Well Scrizen Slot.Si4e 1n Inches) farvg Ny o
GRADATION CURVES Oote

Ve

vaivee

) TuGufion, 58  wmC




3 10 00259

APPENDIX VIII
POPULATION DENSITY DISTRIBUTION MAP

2468G G361-740
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APPENDIX IX
RAINFALL INTENSITY DATA, MEMO 9/26/78

2468G G361-740
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FORM 0032.000.004a
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INTER.OFFICE CORRESPONDENCE ) , ,
, SRt Cold Creek

Bill Erdmann
Rainfall (T~reus TY)

Dobbs Ferry e 9/26/78

+ Bill Cawthra

The following information on high rainfall was obtained
from the U. S. Department of Commerce Weather Bureau.
Local climatological data for Mobile, Alabama, Bates
Field. - :

Ra--fall exceeded 2.5" in 24 hour period in last 20
yea.s (27) twenty-seven times.

Rainfall exceeded 3" in 24 hour period in last 20
years (26) twenty-six times.

Rainfall exceeded 4" in 24 hour period in last 20
years (9) nine times.

Rainfall exceeded 6" in 24 hour period in last 20
years (4) four times.

Rainfall exceeded 3" or more (39) thirty-nine times
in past 20 years.

Highest rainfall in a one hour period recorded 2.99".

Rainfall of over 6" in past 20 years:

6.17"
7.01'

6.08"
6.58"

1961
1967

June
Sep.

Sep. 1974
Nov. 1975

Recorded rainfall of over 2" in one hour for past 20 years:

Mar. 1958 2.11" Aug. 1963 2.06"
May 1960 2.75° Apr. 1964 2.99"
Mar. 1961 2.10° Nov. 1975 2.03"

Other hourly rainfall:
4.37" in 3 hours June 1961.

2.83" in 2 hours May 1978.

"This information was taken from official records established

at a location approximately 40 miles from the plant site and
due to the weather pattern for this area may or may not
represent a true picture of this location.

Attached is a full copy of records for the past 20 years.
[ SAFEGUARD COMPANY INFORMATION |
m.
v

Bill

BE:aa
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APPENDIX X

SWAMP AREA ENCOMPASSED BY FLOOD PLAIN
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APPENDIX XI
WIND GRAPHS

2468G G361-740
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" APPENDIX XII
WELL CONSTRUCTION DATA, EXISTING WELLS

2468G G361-740
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SHALLOW DEEP

PVC THREADED CAP
-TOP OF CASING 24" TO 30" ABOVE GRADE
4'x 4'x 6" CONCRETE SLAB .
GRADE ELEVATION APPROX. 30
(VARIES)

10" BORE HOLE TO APPROX.
8 TO 10 FEET :

SILTY-CLAY - CEMENT BASKET
TO CLAYEY- CASING CEMENTED IN HOLE TO
SILT 10 TO 20 e.ro 10 FEET
FEET (VARIES) 6" BORE HOLE
e ~
4"SCH 40 PVC PIPE
WATER LEVEL 25' TO &8’
- »~~ BELOW GRAOE (VARIES)
10° TO 30' OF 4" PVC SLOTTED
PIPE (0.010" TO 0.012" SLOT
SIZE)
Hat NATURAL GRAVEL PACK
¢—— SAND,

VERY FINE TO COARSE
INTERBEDDED CLAY BEDS

I' TO 20' THICK ARE LIKELY,
OVERALL THICXNESS 90 TO 120’ 1
{VARIES)

Io.“ll’“‘l*‘muﬂuuﬁ.‘lﬁ"wl

s Al

CLAY,
DENSE, VERY STIFF

CAMP DRESSER & McKEE INC. FIGURE
TYPICAL OBSERVATION WELL DESIGN A1
STAUFFER CHEMICAL COMPANY
MOBILE COUNTY, ALABAMA
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Sordinates not Fatablished by James M. Garratt & Assoc., Inc. {consulting engineers & 1and surveyors)

.Indicates Mer Elevation Nats Based on Qorvected (Adjusted) Base

ws 4/29/8%

Pame 6 of 17
Elevation that is 0.2 ft Lower Than Older Clevation Data
TR OF orF QONC. or 0P OFr | oeFm S REDED

WELL STAUFFER OATE WELL SUAB OR CASING Om or INTERVAL
NPMAER CODRDINATES QIMPLETED | CONSTWUCTION | GRADE {G MEAS. PT. e BELOM GRADE OPOENTS
N =L S. T3 [ )N} =) ! ol Y o uu.-* WKW 14 (4891 TR monltor wlT doumgcadient of Brlne mdd pond

£.2440.% SEP-202 .
.0-¢33 S.7141.% [ 33 15 1 00 O T NH RO ("] -
£.2237.8
=11 STV |0 | W | RRT R e T I3 yrnar
£.2252.3
T S WY _JOFERNT A L )] 17 T TN
: . E.1560.3%9
M ={ g S [BN [T T IR R m %1t RO monltor Il upgradient of sucge pond SEP-€%3
. E.1546.41
" = S.TRI.0Y AR BRI T [ TSR sontior w11 Sowgealient ol sorqe jord
e.1640.11 SFEP-659%
U-10° ST |- o T B0 ) ) | T [ REAA monitoc w1l dosmradient of sucge pond
£.1662.19 Ser--6%%
6T ST 1A [ W | BB S8 [ ) [ €49 | 4 SRCAA monitor eIl doamralient of sxge pond
£.16)5.67 SEP-659%
-1 STUIA [T T A B )R )| X.IT7 L }) -9 YRCAA monitoc eIl dowgradient ol surge ond
r.1704.78 SEPF-65%
S 2 2 BN (0% ) B ) ™ )22 ) N B N T o A 0313 T %
E.1856.49
0-Ti 3. 050l T W IR A I A L) T | %1l
€£.1960.9
L0-15 S.B™BI.W oI-71-87 Ll . o .5 I. 5K T 32-117
Ocilled J £.1270.70

n-1) : i ]
ﬂﬂ»}rlﬂilc (525} £ 7 [ O AT o W WIS seEnT
Dratled L £.2097.01 .

(n-2) el N
5 P 53 00 S T S [ T U W00 | I 5 IVTeY @ ol Tset well Tor 18- T Tor piping Testin—
Old N, €. 109.) MNsqust 1910, Rriwmbered as 0-77 an M ll {995
was (IM-2
M)

G.200 0L %
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$ordindtes not Established by James N. Garratt & Assoc., Inc. (consulting engineers & land murveyocs)

.Indicates Newer Elevation Data Based an Qerected (Adjusted) Base
Elevation that is 0.2 Ft Lower Than Old EBlevation Data

ek

s /219/8%
Page 10 O 1)

TOWTTON | ELEVATTOR | YOWL | BEPAT O =
™R OF or aONC, oFr 100 oErm SCREDED
WELL STNFFER DATE WEZLL SLAB OR CASING or INTERVAL
NMMDER COORDINATES CONSTRUCTION | GRADE {G) jﬁi HRE SEL/M GRADE OOENTS
OweTs TSI 1513 N T of WK (. Topxon | S8-H1 Tionltor WIT IT X {TTed By Wster Thampeon (71 Toc
2.2592.7 . ’ 0 (Estimated) Guuctsulds. Remmbeced QN1 ad seasucement made by
L WPS Februacy-May, 1984.
[ OW-T° 5. TII.Y 181} {0 ' R I b N I R R L 1Y ) § lwmnT W1 toc W i stev 9 Toc
£.1871.0 k] {Est insted) Onxtavids. Pemmbered OWA-2 and seasucesent sade by
Pebcuary-Hay, 1984,
RN | S. IS8 1£])] TR L[ 98 } CLA L Kpprox.| S0-10 Mon i tox 3 stec Thompaon [7) Tox
€.3881.) * (Estimated) | Couctaulds. Rerumbered OWM-) and measucement sade by
’ WPS Pebruary-May, 1984. Discovered that there s o
bottom cap in this well - oc screen |3 broken.
b SIAN.T - |[I" ~™ G RT [H® k") Tob- 176 Fixllled as offset il foc OR-T1 {oc pmping test In
was £.2082.6 Agust 1978. Reswmbered a3 G411 in July 1904.
CNA-1-75"
.
OW-IT [T R®YY [T [T e, [er Wy |y W [T’ | %o »s ollset = TToc pawping test In
was £.2082.) ) 014 base. Msust 1978. Renwebered &3 OWH-22 in July 1984,
CMA-1-150° S. .9
M.
.OW-77% 9 23108 51 WW pLK: 8.0 LLL R 12 L Y A Stoordinsles Vace Toc stake @ribe to &illing. ™
")) €.2365.9 Orllied as M-). R
| Own-14° §.780% .84 07-07-0 1" O TN 1Y SIS Thordinates wece bor stake mioc o &illing.
ire-4) E.1)95.10 Drilled as N-4.
oW TST T SIS 07T-0I-§1 [I" K LA N0 ] anm ™ -1 Floocdinates wece for stake prioc to & illing.
(M-9) £.1450,)9 N Ocllled as #-5. B
A T6Y | 5. 7500, 18 T [T A KT W T 187 ¥ ad [ *Coordinates wee foc stake prior to drilling,
(" 6) £.)724. 49 91-12) Ocilled as #-6. N
O 1T S0 8700~ W T8 172 BT | PCooalinates wre for atahe prioc to deilling.
{h-1) E.1781.61 Orilled a3 -7,
SR I TR0 T o [ R W e I s 3 AsicTinates wre for stake yriod 1o & illiim” -
(M 0) €.2097.04 -

6,200 0l ¢

e —— —— — ——




———

Z2 10 00230

M-W T pa1yTa M 00 0601 3 TYETR
P ™M 01 M ayeds 30) aram S2wuiprog), LL14400 ] S 8T 00 % 1r°Ie M b 29-20-20 00 600L'S | o0(-wwO" |
‘(- s P31y TR (C1-w)
furg1p v so1ad axweas gy asam 2 euip P6-2L %/ L v N ) 28-90-00 12°690°S | o((-WW0"
" “11-0 s paly v 7 TR thw
“Bur ) 13p o 301 eywas 3a3 aran $33%uiprooy, i-06 141 [TW1 ) MY 1 N ) 28-50-20 S 0SSL°S off -WNY°
- o ‘LM s* pagi1g THIAR] (t1-w)
“uiirp o r01d exwas g saen S2wvipron, | ¢ 99-¢°9¢ | : 19°48 $0°SE M ab | 90-50-20]1  Sp9%IS all s
“01-4 &% potiia0 ®whrsiia (o1 |-
fan))1ap v 30} ayeis 20 eamm 9 yeuIpI0me | S 8Z1-S 00L I LMY §6°9( | N 1 8-20-00 UCLL'S ] 400400
SINB0 v e | T | 1d csvam | (5] WD) [ HOILMLSHD | cuTiea | saiwiosn QIBN
Tewung 2 | w0 MISY w0 WIS g ] atvo wIdinvis TN
QOAME [He30 14040t 20 | v 0 . 4D 39aL
.ELgL.B.EI.BEE
. . 7170 UDJIOAS1Z J2P10 WL IMMOY U 270 8] W WraItAR|)
Ll )0 1y Admy . e (po3en{py) PI139130) W pesey €I30g ‘vojIvasy] Ay sy
$8/6T/y Sam (s30hsamwe ey 9 si3v3u)bue Uy Y meuoo) -ouy

‘:o088Y 9 IWIND ‘N sIwmr Ay poys) 1y ass You $33vu) proa)s

. e



§oordinates not Established by Jamss M. Garratt & Assoc., Inc. ({consulting emgineers ¢ land murveyors) WS 4/29/05
.Indicates Newer Elevation Data Basad on Cocrected (Adjusted) Base Page 12 of 17
Elevation that is 0.1 Ft Lower Than Older Elevation Data AN
—TEIEVRITON | ELEVRTION | [ DER O *
* ™nre or OoFr aNC. OF e or Fm SCREENED
WELL STAUFFER DATE . WELL StAD OR CASING OR or INTERVAL
NPMBER CONRDINATES OOMPLETED | CONSTRUCTION | GRADE (G) | MEAS. . HOLE BEL/M GRADE QDMMENTS )
-1t §S. 1T T0-07-57 [Oowble casad |G} W ? 144 ? Skl plugged and bandoned prior to 1971,
£.1445.9 well by Layne.| Conc. P :
14" outer foundat fory
casinmg 16° - just
inner casing | above
N 12° screen. qrade.
JOeT 3. 7097% 07-08-87 [ Doble cased | . 7Y L[] | 3} 1031 [THeTT was recompleted in 1375. 15’ lom W0" dia. stain-
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Duratisn of Nlow data (or T Nebile River st Moust
Vernss sre shesn is figure 5. The masimom, mas-
mem. and median values of the aversge Jischarpge for
cark menth (ar e camdingd Naws of e wsireas
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APPENDIX XV
BACKGROUND LEVELS OF HEAVY METALS, ADEM's LETTER 12/19/86
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ALABAMA —
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT @‘

Gecrge C Waliace
Governor

December 19, 1986

Mr. William M. Cawthra, P.E.
Environmental Technical Manager
Stauffer Chemical Company
Dobbs Ferry, New York 10522

RE: Request of November 18, 1986, for background levels of heavy metals
in or around the vicinity of Stauffer Chemical's Cold Creek and
Lemoyne plants.

Dear Mr. Cawthra:

We are in receipt of the above referenced request. After review of
our records it has been determined that the Department does not have any
data on file which could be deemed to be representative of background
levels near the above referenced Stauffer plants.

For your information I am including the following metals data as
recorded from soil samples taken at two locations in Pike County by the
Department in 1984,

TOTAL METALS (ng/g)
Near Pike County lake

Arsenic Calcium Cadmium Iron Lead Zinc

10.2 214.0 5.0 3,410.0 8.0 10.0
Roadside Sample - U.S. Hwy 231 (Mile 79)

Arsenic Calcium Cadmium Iron Lead Zinc

29.0 472.0 2.0 6,997.0 220.0 44.0

After review of the above, should you have any questions, please do
not hesitate to contact this office.

Sincerely,

bk idind

E. John Williford, Chief ;
Field Operations Division i

FJW /RWC/mpt
cc: Joe Downey, ADEM
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APPENDIX XVI
MATRECON INC's REPORT ON MEMBRANE TESTS AND INTERPRETATION

2468G G361-740
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Interoffice Memorandum

TO: W. Cawthra - EEC ' DATE: 12/5/86
FROM: L. E. Drake - EEC cc:
SUBJECT: LeMoyne Cap Liner FILE: 23955A012
P.F. 7.1-9

key word: LeMoyne

The Matrecon, Inc. test results on the samples taken from the duPont
3110 cap liner at LeMoyne indicate to me that there has been only a
small change in the important properties of that material since
installation in 1974, [ts integrity should stil]l be good and useful
life expectancy high., A repeat of the tests in 5 years would be

recommended.

L. E. Orake
LED/cm



O U UUZTUZ —
PO Box 2407

matrecon,inrc. Oskiang Ca 34623

2811 Adeline Stroet
Oakland, CA 34608

RESEARCH - CONSULTING - TESTING - NONMETALLIC MATERIALS (415) 451.27
ME7-343
/VED
ocr
’ Eny 1986
October 15, 1986 "RONME

Mr. Danny Flack

Stauffer Chemical Company
Highway 43

Axis, AL 36505

Dear Mr, Flack:

Re: Report on the Testing of Exposed 3110 Cap Liners -
P.0, #025-033112

Enclosed 1s our report, "Testing of Exposed 3110 Membrane Liner Samples
Collected by Stauffer Chemical Company at their Mobile, Alabama Facility."”

Also enclosed is the “"Chain of Custody Record” signed by Gary Walvatne, which
you asked to be returned.

If you have any questions, please contact me,

LA

Enclosures: 1 copy of report
1 signed chain of custody record

Henry
President

HEK/rmr

S |
€l : R.HALSTEAD - eo-ig. .
T. SAYERS - wepT . |
R. STILSON

B.JovwCE



STAUFFER CHEMICAL COMPANY

CHAIN OF CUSTODY RECORD >
CC/Lemoyne  SFRI/FS ; S
Sample Source Linexs __ Collected By: W.E Stuse)  Anatysie Lab: Matascou  Fietd Notebook: Cracea Mol o
Date:— 8 1BH1l 1 BC _ Time: Yamisus Log Notebook: 4 =
Relinquished By: W.P. STinseriDete: B 4 W /86 Time: _Bi30 P Recelved By%w
§ NorE:  Lrmvee Marewae 75 Juﬂw(r/' 3/s70 “
3 ' AOAC Lumcaecsn Po vSreiss v /7Y
10RHE. :
Ak 5 3 5 . Srorsge
No. {Sample No. CJ:;:;l 4 g s AE 4 § old 3 2! Q g [ m cin::l:n Comments
i JLLF-\P X “:.‘:2" ASTM D638 Tyre &
2 [ e-P X| ) ] -
3 INLE-IP & " “ " “
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M87-343

TESTING OF EXPOSED 3110 MEMBRANE LINER SAMPLES COLLECTED BY
‘. STAUFFER CHEMICAL COMPANY AT THEIR MOBILE, ALABAMA FACILITY

by

Menry E, Maxo, Jr.
Benjamin B, White
Gary Walvatne

Prepared for

Mr. Danny Flack
Stauffer Chemical Company
Highway 43
Axis, AL 36505

Stauffer Chemical Company
P.0. #025-033112

October 15, 1986

Matrecon, lnc;
2811 Adeline Street -
Oakland, CA 94608



5 10 00205

M87-343

TESTING OF EXPOSEN 3110 MEMBRANE LINER SAMPLES COLLECTED BY
STAUFFER CHEMICAL COMPANY AT THEIR MOBILE, ALABAMA FACILITY

INTRODUCTION

Mr. Danny Flack of Stauffer Chemical Company requested, under P.O,
#025-033112, that Matrecon, Inc. determine the tensile properties and volatiles
content of three samples of exposed 20-mil 3110 elasticized polyolefin, taken
from the cap liners of three separate landfill units, These samples were
collected by Stauffer Chemical from their Mobile, Alahama facility. The cap
liners had been installed in 1974 and were heing checked for elasticity under
a Remedial Investigation Feasibility Study (RIFS), as required by the U.S.
Environmental Protection Agency. The purchase order called for tensile

testing in accordance with ASTM D638-84, using a Die 1V dumbbell,

No retained sample was available for comparative testing, nor were there
any test data pertaining to the specific lots of 3110 that had been used.
The tensile test data available from du Pont, the manufacturer of 3110, was
based on ASTM D882-3, which they used in developing their specification for
3110. Consequently, Stauffer approved tensile testing of the exposed samples
in accordance with ASTM D882-73; it was expected that specific test data on
the unexposed sheeting, would become available from du Pont or the installer
s0 that a comparison could be made with the original property values and, thus
determine whether the properties had changed during exposure. Ho:ever. no

property values on the unexposed sheeting became available.
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This report presents the results of tensile testing of the exposed 3110

sample, in accordance with both ASTM D638-84 and D88B2-73 tests, and results of

the. determination of volatiles content.

SUMMAR Y

The test values for the exposed cap liner sample, identified as LLF-1P,
tested in accordance with ASTM D638-84 were equal to those in the Matrecon
database for unexposed 3110 sahp1e. d1s0 determined in accordance with the
same test meihod. The values for the properties of the other two samples,
SLF-1P and NLF-1P, were somewhat lower, indicating possible loss, but the
differences are probably within testing error. The values exceeded the test
values given in the du Pont specification (1). However, the du Pont values
were obtained fn accordance with ASTM Test Method D882-73, which requires

strip specimens. ‘

The results of the testing of the exposed samples, in accordance with
ASTM D882-73, yield similar modulus values (stresses at 100% and 200% elongation),
as obtained in the D638-84 tests. However, the tensile strength values were
Jower and the strip specimens slipped in the grips to yield false elongation
values, when jaw separation was used to measure elongation., The samples were
retested and the elongation was followed by benchmarks. Elongation at break
values were somewhat lower than the values obtained with the dumbbell specimens,
as were the tensile strength values. This is usual when results obtained with

strips are compared with those obtained with dumbbell specimens, particularly

when testing materials having high elongation,

(1)ou Pont Specification E-90896. .
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Comparison of the DB82-73 data with the du Pont specification valyes,
indicate that there may have been some loss in values of tensile strength and
elongation at break, and there was stiffening of the sheeting., However,
comparison of test values obtained with the dumbbell specimens with those in
the Matrecon database, also obtained with dumbbell specimens, indicate that

11ttle or no change in properties took place during the exposure since 1974,

We believe the latter data more accurately reflect the property values of

the exposed 3110 membrane cap liner.

MATERIAL

On August 12, 1986, Matrecon received three field-exposed samples of 20-mil
du Pont 3110 elasticized polyolefin liner. These liner samples identified as
LLF-1P, SLF-1P, and NLF-1P by Stauffer, had been removed from the cap of each.
of three landfills by Stauffer Chemical Company at their Mobile, Alabama
facility. These samples were given Matrecon identification numbers E475,
£E476, and EA77, respectively. An inventory and dimensions of the samples are
presented in Table 1. Sample LLF-1P (E475) was recefved with two small cuts
(1/84-in. to 1/2-in, long), one 2-in.-long cut, and a hole at the apex of a

dimple in the sheeting,

TEST METHODS
Tensile properties of the exposed 3110 samples were measured at the

request of the client, in accordance with both ASTM D638-84 and D882-73 test

methods.

Tensile testing was conducted 1n accordance with ASTM D882-73 using
1 in. by 6-in. strip specimens. Initial jaw separation was 2 inches and the
rate of jaw separation was 20 inches per minute (ipm).

3
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TABLE 1. [INVENTORY OF EXPOSED DU PONT 3110 20-MIL LINER SAMPLES
COLLECTED BY STAUFFER CHEMICAL COMPANY AT THEIR MOBILE, ALABAMA FACILITY

Matrecon ~ Client Sample Date
identification identification size, in, received
E475 Sample No, LLF-1P, 19 x 19 8-12-86

Le Moyne Landfill Cover
8/8/86 @ 10:55 AM, W,P.S.

E476 Sample No. SLF-1P, 19 x 19 8-12.86
Cold Creek South Landfill
Cover, 8/8/86 @ 2:30 PM,
HOP.S.

€477 Sample No. NLF-1P, 19 x 19 8-12-86
Cold Creek North Landfill
Cover, 8/11/86 @ 8:45 AM,
ulpls.

— ————— ——

N

Matrecon, Inc.
M87-343 <1232>
September 23, 1986
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Tensile testing was also conducted in accordance with ASTM DE638-84 ysing

type 1V dumbbell specimens and a rate of jaw separation of 20 ipm,

. The volatiles content was measured by weighing a specimen before and

after heating it in an oven at 105°C for 2 hours.

RESULTS

Values for tensile strength and volatiles content are summarized in
Table 2. Values for tensile strength, measured in accordance with ASTM D638.84,
are compared with values obtained from Matrecon's data base for unexposed

du Pont 3110 22-mi1 sheeting which was tested under the same conditions.

Tensile property values, measured in accordance with ASTM D882-73 with
strip specimens, are compared with the du Pont specification values taken from
the du Pont Brochure ES06896. The specifikcation values are generally con-
servative and may not be typical of the actual test data. Ouring these tests,
the strip specimens slipped in the tester grips. This resulted in false
elongation-at-break values, that were substantially in error on the high side,
as the elongations were measured by jaw separation. Also, the tensile strength

values were significantly lower than the values in the specification.

The tests of tensile properties, in accordance with ASTM DB82-73 using strip
specimens with benchmarks, were repeated. The results presented in Table 3
show comparable moduli (S-100% and $S-200%) to those obtained with dumbbell
specimens. The ends of the specimens stil) slipped in the grips and 10 of the

12 specimens broke outside the benchmarks, resulting fn low tensile values,

Henry Haxo, Jr. Ben%min B, White

President . Physical Testing Laboratpry Lin

1vathe
aterials Laboratory

HEH/BBW/GW: rmr

Attachments: 3 Tables 4
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TABLE 1. [INVENTORY OF EXPOSED DU PONT 3110 20-MIL LINER SAMPLES
COLLECTED BY STAUFFER CHEMICAL COMPANY AT THEIR MOBILE, ALABAMA FACILITY

Matrecon ~ Client Sample Date
identification identification size, in, received
£47% Sample No. LLF-1P, 19 x 19 8-12-86

Le Moyne Landfill Cover
8/8/86 @ 10:55 AM, W.P.S.

€476 Sample No. SLF-1P, 19 x 19 8-12-86
Cold Creek South Landfill
Cover, 8/8/86 @ 2:30 PM,
“.PQSG

tar7 Sample No. NLF-1P, 19 x 19 8-12-86
Cold Creek North Landfill
Cover, 8/11/86 @ 8:45 AM,
H.pls.

e p— e ——————————

lP
|

Matrecon, Inc.
M87-343 «<1232>
September 23, 1986



TABLE 2, TENSILE PROPERTIES AND VOLA
LINER SAMPLES® COLLECTED BY STAUFFER CHE)

INTENT OF EXPOSED DU PONT 3110 20-MIL
-OMPANY AT THEIR MOBILE, ALABAMA FACILITY

Stauffer
Du Pont 3110
sample {dentification Du Pont 22-mi) liner (36)
Test LLF-1P SLF-1P  NLF-1P specification from Matrecon
Property direction (€E475)3 (E476)2 (c4a77)? value database
Volatiles, % 0.49 0.32 0.43 ces 0.15
Tensile properties
measured in accordance
with ASTM DB882-73¢C
Tensile at break, psi Machine 2555 2360 2325 2400 ces
Transverse 2230 1990 2360 2400 cee
Elongation at break, % Machine d d d 600 ces
Transverse d d d 600 cee
Stress at 100% Machine 1015 995 975 750 cee
elongation, psi Transverse 885 930 970 750 .o
Stress at 2001 Machine 1075 1075 1030 800 ces
elongation, psi Transverse 980 1015 1020 800 coe
Tensile properties
measured in accordance
with ASTM D638-84¢
Tensile at break, psi Machine 2810 25170 2445 ces 2715
. Transverse 2495 - 2215 2610 cee 2525
Elongation at break, % Machine 715 615 600 ces 675
Transverse 635 550 615 oo 655
Stress at 100% Machine 955 995 985 ces 940
elongation, pst Transverse 940 925 960 .o 905
Stress at 2001 Machine 1035 1085 1055 .ee 1035
elongation, pst Transverse 1005 1020 1045 ces 1000

3Matrecbn identification numbers,
bFrom du Pont Brochure £90896.
‘1ésted specimen: strip 1 in, x 6 in,
dS)ipped in grips.

elest specimen: Type IV dumbbell.

Matrecon, Inc.
2 ) AT VDD

L1500 0) S
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TABLE 3, RETENTION ;é»TENSILE PROPERTIES OF EXPOSED SAMPLES
IN ACCORDANCE WITH ASTM D8EZ73- USING STRIP SPECIMENS WITH BENCHMARKS3

‘- Stauffer

sample identification Du Pont
Test [EF-;E SLF-1P NLF-1P  specification

Property direction (E475)d (E476)d (E477)D value
Tensile at break, psi . Machine 2305 2085 211% 2400
Transverse 2075 1815 2205 2400
Elongation at break, 3 Machine 635 §75 600 600
) Transverse 610 505 635 600
Stress at 100% Machine ’ 970 938 980 750
elongation, psi Transverse 905 880 950 750
Stress at 200% Machine 1020 1015 1020 800
elongation, psi Transverse 965 975 990 800

3Each sample was tested in duplicate in each direction; values are averages. .
Out of the 12 specimens tested in the retest, 10 of the specimens broke out-
side the benchmarks, 1.e. between the benchmarks and the grips.

DMatrecon fdentification numbers.
CFrom du Pont Brochure E90896,

Matrecon, Inc.
M87-343 <1232>
October 14, 1986
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" SPECIFICATION

DU PONT 3110° ELASTICIZED POLYOLEFIN SHEETING

Property

Tensile Strength
Moduius @ 100%
200%
Elongation at Break
Water Absorption

Cold Bend Test
Brittieness Temperature

QOzone Resistance

After Heat Aging
Tensile Strength
Elongation at Break

Specific Gravity

Graves Tear

Dimensional Stability (linear)

Volatiles or Plasticizer Loss

Test Method

ASTM D-882-73
ASTM D-882-73

ASTM D-882-73
ASTM D-471

(14 days @ 212°F))
ASTM D-2138

ASTM D-748 Procedure “B" }

ASTM D-1149

3 ppm @ 30% Strain
@ 104°F. for 70 hrs.
Procedure “A"
ASTM D412

(14 days @ 212 'F.)

ASTM D-792 (28/4°C.)
ASTM D-1004

ASTM D-1204

After 3 hours @ 212°F.
ASTM D-1203

Method A"
Thickness 0.021"

Requirement

Min. 2400 pei.

Min. 730 psi.

Min. 800 psi.

Min. 600%

Max. Wi Chlngo'
3.0%

No Cracks at

—80°C. (—~76°F )"

No Cracks
8x Magnification

Min. 2300 psi.

Min. 500%
0.90 =0.08

Min. 300 Ib./in.

Max. 4%
Max. Wt. Loss
0.5%

**The bnttieness
tompersture 19 lower
than —=80°C. (=78°F),
but this was the himit
of the test equipment.

Pont Trademarh for slasticized potysiefia shesting ond weider.

E.|. DUPONT DE NEMOURS & CO. (INC.) g:' for: (302) 7745929
ELASTOMER CHEMICALS DEPT. Service: -
SUITE 724, BANK OF DELAWARE BUILDING meorron sons

WILMINGTON, DELAWARE 19898 (302) TT4-4758
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APPENDIX XVII
MERCURY IN SWAMP MAP, DWG. 1.3

2468G G361-740
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APPENDIX XVIII
TRACE CHEMICAL ELEMENT CONTENT OF NATURAL SOILS

2468G G361-740
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Appendis XNTTI

TRACE CHEVICAL BV CONTET OF MATRAL SCILS

Comer Range Average
Elemert G [
Alurinz 10,000-30¢,000 71,000
Ant imony 2-10 -
Arsenic 1-50 5
Barium 100-3,000 430
Bervllium 0.1-40 6
Boron 2-100 10
Bramine 1-10 5
Cadmium 0.01-0.7 .06
Cesium 0.3-25 6
Chlorine 20-900 100
Chromium 1-1,000 100
Cobalc 1-40 8
Copper 2-100 30
Fluworine 10-4,000 200
Gallium 0.4-300 30
Gold 1
lodine 0.1-40 5
Lanthamum 1-5,000 30

Lead 2-200 10
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Apoencdiy X111

TRACE CHRVICAL ELSMETT CONTENT OF NAT. P2l SCILS - CONTD.

Flement

Litkium
Magesium
Manganese
Mercury
Molvbdenum
Nickel
Radiur
Rubidium
Seleniur
Silver
Strontium
Tin
Tungscen
Uranium
Vanadium
Yeerium
Zinc

2irconium

Commor Range

“(pomy
5~200
600-6,000
20-3,000
0.01-0.3
0.2-5
5-500
8 x 105
50-500
0.1-2
0.01-5
50-1,000
2-200

0.9-9
20-500
25-250
10-300
60-2,000

20
5,000

600

.03

Lo

10

.05
200
10

100
50
50
300

REF: USEPA Office of Solid Waste and Bmergency Response,
HAZARDOUS WASTF. LAND TREATMFNT, SW-874 (April, 1983)

Page 273, Table 6.46.

-2 -
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APPENDIX XIX
COMPREHENSIVE TOXICITY REVIEW
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Mercoury

Mercurv exists as the mecailic, inmorganic and organic forms, which can be
changed in the enviromment. For exawle, incrganic mercurv can be converze:
to methvl and dimethyvl mercury bv microorgarisms “oth aerohically and
anaerobiczallv. Mos:z of the mercurv in drinking water is in the inorgaric
form.

The ACGI= has eszablished the following TLVs for mercurv compounds

mercury vapor  0.05 mg’m3 TWA

arvl and inorgaric mercurv  0.10 mg/m3 TWA
alivl mercurv  0.01 mg/m3 TWA

0.03 mg/m3 STEL

The ';JHO guideline (1984) for total mercury in drinking water is 1 ue/l. The
EPA MCL for mercury is 2 ug’l.

Mercurv can be taken up by fish, bicaccumilate, and produce toxic effects in
humans ingesting contaminated fish. Mercury concentrations of 0.20 ppm or
less are normal for freshwater fish. The FDA has established a mercurv
concentration of 0.5 pom in the edible portion of fish tissue as a criteria
for recommending legal action to the Division of Regulatory Guidance.

Carbon Tetrachloride

The ACGIH has established 5 pom TwA as the TLV for carbon tetrachloride. Te
STEL of 20 ppm has been deleted until more information is available.

The risk estimates for carbon tetrachloride have been reported by the Safe
Drimkire Water Committee (1977) based on the chronic animal studies and using
a dose per surface area conversion factog. The estimates of lifetime risx for
man ingesting ' we/l are 4.5 - 5.4 x 10-®, The 95% upper confidence limits
are 1.0 - 1.1 x 10-/,

Carbon tetrachloride is considered to be slightly toxic to aquatic species.
The EC50 in daphnia at 48 hr is 35.2 mg/l. The LCSO in bluegill at 96 hr.
has been reported to be 125 mg/l, 27 mg/l and 38 mg/l. The LCSO in tidewater
silverside at 96 hr. is 150 mg/l. The LC50 in limanda at 96 hr. is 50 mg/l.
The LCS0 in limanda at 16 hr. is 50 mg/l. Carbon tetrachloride has a low
potential to biocaccumilate in fish (RTECS, HSDB, 1986).

Rainbow trout were given diets containing 3200 and 12800 ppn of carbon tetra-
chloride for 20 months. Hepatomas were found in 4/44 animals at the low dose,
3/34 animals at the high dose and none in the controls (RTECS, HSDB, 1986).

Nickel

The average daily oral intake of nickel has been reported to be 400 to 500
ug/day (FR Vol. 50, No. 219, 46977). Most of the nickel that is ingested is
not absorbed and is excreted in the feces. Fecal excretion of nickel is 100
times greater than urinary excretion. There appears to be a mechanism that
limits the intestinal absorption of nickel in mammals, despite the relatively
large amounts of nickel in their food (Drinking Water and Health, 1977).
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The ACGIH has established the following TLVs for nickel comoounds:

me=zl 1.0 me'm3

insoluble comounds 1.0 mg md

soluble inorganic comoinds N1 mg =3
The averare concentration of nickel in tap water is approximatelv 4.8 ug 'l
(FR Vol 50, No. 219, 46277). BRecause of the low toxicitv of nickel in food
and drinxing wazer, the low concentrations present in drinking water, and t-e
small dailv intake of nickel in drinking water (commared with food), there has
been no need to establish safe levels for nickel in drinking water. Tre
USTP4 National Inferim Primarv Drinking Water Standards and the WHO European
standards for drinking water do not include standards for nickel. However,
a guidance level of 0.15 mg/l has been determined based on a two year feeldirg
studv in the rat (NOAEL of 5 mg’/kg/day) and the estimated intaxe of nickel

from food and air (FR Vol. S0, No. 219, 46978).

The LCSO for Channa punctatis at 96 hr. is 307 mg/l for nickel. The LCS50 for
Daphnia magna at 3 wk. is 0.13 mg/l. The LCSO for Acroneuria lycoria at

96 hr. is % mg/l. The LCSO for Artemia salina at 48 hr. is 163 me/l.

(RTECS, HSDB, '1986).

Nickel affected the hatching process, delayed hatching and increased mortalitv

of ambryvos wher eges, alevins, swim-up fry and 8 monch old Atlantic salmon were
exposed to nickel. The maximun acceptable toxicant concentration was ap:roxt:a:el.
50 ng’/l (RTECS, DSDB, 1986).

Although aquatic organisms mav accumlate nickel from their surroundings, there
is lictle evidence for significant biomagnification of nickel along food chains
(RTECS, HSDB, 1986).

The EPA has recently issued the following ambient water qualitx criteria for
nickel: The four day average fresh water concentration is e(0.R460{1n(hardness)]-
1.1645) ug/1. The one hour average fresh water concentration is e(C.8460
[1n(hardness) ]+3.3612)

Chramium
The ACGIH has established the following TLVs for chromium compounds:

metal 0.5 mg/m3

cr*2 0.5 mg/m3

crt3 0.5 mg/md

Cr*6 (water soluble compounds) 0.05 mg/m3

Cr*6 (certain water insoluble compounds) 0.05 mg/m3
Cr (chromate ore processing) 0.05 mg/m3

The interim drinking water standard for chromium is 0.05 mg/l. The ambient
water quality criterion to protect human health from Cr*6 is also 0.05 mg/l
(RTECS, HSDB, 1986).

The ambient water quality criterion for total recoverable, Cr*6 to protect
freshwater aquatic life is 0.9 ug/l as a 24 hr. average, and a ceiling of 21
ug/l. The concentration of total chromium should not exceed 0.05 mg/l for the
protection of freshwater organisms (RTECS, HSDB, 1986).

-2
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Cvarice

Cyvanide is relatively uncommon in most U.S. water suoplies. The averaze
cvanide concentration was 0.09 w 1 and rhe highes: cvanide concenzrazior was
8 ug 'l in 2595 water samoles of 369 U.S. public wazer suociv systems in '97°
(FR Vol. 50, No. 219, 46978, :

The ACGI= kas established the fcllowing TLVs for cvanide commounds

sodiur cvanide 5 mg’m3
posassium cvaride 5 mg'm3

The WHD considers a guideliine value of 0.1 mg/l to be reasonatle for cva-ide.
The EPA's ambient water quality criteria for cyanide is 3.77 mg/l. Since
cvaride levels in drinking water are so low, the EPA has decided not t: oroocse
an RMCL for cvanide (FR Vol. 50, No. 219, 46978).

Zinc

Zinc is an essential trace element in human and animal nutrition. The recommended
daily allowances for zinc recommended by the NAS are as follows: adulzs, 15 mg/dav;
growing children over one year old, 10 mg'/dav:. and additional supplements during
pregnaicy and lactazion. As far as human health in the general vpopulation is
concerned, the major concern with zinc is not with toxicity, but rather with marginal
or deficient intake. .

Levels of zinc in drinking water are tvricallv less thar 0.2 mg/l, the
maxiwz is 1.5 mg’'l (Drinking Water and Health, 1980). Food is the ma‘cr
source of zinc, approximatelv 12 mg/dav. The contribution of drinking water
to the dailv nutritional requirement for zinc is negligihle under most
circumstances.

The ACGIH has estahlished the following TLVs for zinc compounds:

zinc chloride 1 mg/m3 TWA
2 mg/m3 STEL
zinc chromates 0.05 mg/m3
zinc oxide S mg/m? TWA fume
10 mg/m3 TWA total dust
10 mg/m3 STEL fume
zinc stearate 10 mg/m3 TWA total dust

The NAS Safe Drinking Water Counittee stated that "zinc is an essential nutrient
for humans. There is evidence of borderline deficiencies of the element in
children in the United States as well as in other parts of the world.... The
possibility of detrimental health effects arising from zinc consumed in food
and drinking water is extremely remote” (FR Vol. 50, No. 219, 46981).

The secondarv drinking water standard and recommended primary interim drinking
water standard for zinc are 5 mg/l (Drinking Water and Health, 1977).

-3 -
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Pes-icides

Drinking water concentration guilelines have been developed by Stauffer Cheriza:
Comyanv for EPTC. butvlate. vernclate, oebulzte, molinaze and cycloate. The
guidelir}es are derives frar rhe accentable dﬂily inraxes established bv che i
G from the nc observable effect levels from various Stauffer toxicology szuc:es.
In the caloclation of these guidelines, it was assumed that the hodv weigh: was
10 kg anc that ' 1 of warter was ingested per dav. The proposed safe drinkine
water levels are listed below:

Camound Proposed Safe Drinking Water Level (me’l)

EPTC
Butvlace
Vernolate
Pebulate
Molinate
Cycloate

QO D20
DO = DWW

S-

The proposed safe drinking water levels for EPTC and butylate are based on the
acceptable dailv intake established bv the FPA as listed in rhe Registration
Standards. The proposed safe drinking water level for vernolate is based on
the no observable effect level for the 2-generation reproduction studv in the -
rat (1 mg’kg/day) and a safety factor of 100. The proposed safe drinking
water level for pebulates is based on the no observable effect level in the
chronic feeding studv in the mouse (40 mg/kg/day) and a safety factor of 10C.
The propased safe drinking water level for molinate is based on the no
observable effect level in the 3-generation reproducrion study in the rat

(0.2 mg/kg’/day) and a safety factor of 1045 The proposed safe drinking water
level for cvcloaze is based on the no observable effect level in the chronic
feeding studv 1n the rat (0.5 mg/kg/day) and a safety factor of 100.

Molinate

Subchronic Feeding in the Rat

Molinate was fed to rats at dietary levels to provide 0, 35, 70 and 140 mg/kg/day.
Signs of toxicity include increased thyroid and adrenal weights, kidney damaze,
changes in the ovaries and slight changes in the adrenals. A no effect level was
not defined in this study.

In a second study, molinate was fed to rats at dietary levels to provide 0, 8, 16
and 32 mg/kg/day. Signs of toxicity include increased thyroid weights and slight
changes in the adrenals. The no deleterious effect level was 8 mg/kg/day.
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Subchronic Feeding Studv in the Dog

Sligh=lv incredsed thvroic weighs was observed ir dogs fed molinate at
41 mg'kg day. No effects were Observed at 20 mg & ‘Jdav.

Subchronic Inhalasion Studv in the Ra:z

Two subchronic inhalation studies in the rat were perforned at Stauffer Che-:czal
In the first studv, animals were exposed to molinate at corcentrations of

0, 0.1, 0.6, 1.8, or 4.0 mg/m> for & hr/dav, S davs/wk for 13 weeks. Sigzms

of toxicicv included nasal epithelial and sinus alterations, necrotizing
rhinizis, slight degeneration of the testicular germinal epithelium an”
decreased fertilicty. :

In the second studv, male animals were exposed to molinate at concentrations c?
0, 0.07, 0.16, 0.30, 0.64 or 1.6 mg/m3 for 6 hr/day, 5 davs/wk for 4 weeks.
Decreased fertilitv was observed for animals at the 0.64 and 1.6 mg'mS levels.
No effects on fertilicy were observed at the 0.07, 0.16 or 0.30 mg/m levels.

Fertility Study in the Male Mouse

Animals were treated at dosaces of 0, 2, 20, 100 or 200 mg/kg/dav by gavage for
seven weevs. Decreased fertility was observed in males at the 100 and 200
mgxg/dav levels. The decreased fertility was reversible after a 4 week recoverv
period. No effects on fertility were observed at the 2 or 20 mg/kg/dav levels
and no histopathological changes were observed at anv of the dosage levels.

Fertility Study in the Male Rat

In the preliminary phase of this study, animals were treated at dosages of

0, 12, or 60 mg/kg/day for 5 days. Subsequently the animals were mated wizh

1 favale/wk for 10 weeks. The results of this study indicate late spermatid
developmwent is affected by molinate. No effects were observed at 12 mg/kg/day.

In the final phase of this studv, animals were treated at dosages of N, 0.2, &4,
12 or 30 mg/kg/day for 5-10 wk. Subsequently the animals were mated with 2
females/wk for 1-2 wk. Decreased fertility, changes in sperm viabilityv morpho-
logy, motility and concentration, and an increase in degenerating spermatids
were observed at the 4, 12 and 30 mg/kg/day levels. No effects were observed
at the 0.2 mg/kg/day level for 5 weeks. A

Fertility Study in the Male Rabbit
Animals were treated at dosages of 0, 2, 20 or 200 mg/kg/day in capsules for

6 weeks. No effects on fertility or histopathology were observed at any of the
dosage levels.

-5
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Sperm Production Studv in the Male Monxey

Animals were treated orallv at dosages of 0, 0.2, 10 or 50 mg/kg/day fi.e
days 'wk for 12 weeks. No effects were observed ir sper™ motilitv, sper—
morphology. sperm concencracion, seminal fluid vrmlume, serur luteinizing
hormone, serur follicle stimilazing hormone or serum testosterone levels
at any of the dosage levels.

Reoroduczion Stuadv in the Rac

A three generation reoroduction studv in the rat was performed with molinaze az
dosage levels of 0, 0.063. 0.2 and 0.63 me’kg/day in the diet. A reduction in
the number of litters produced per number mated and a decrease in pup survival
were observed at the highest dosage level. No effects were observed at the low
or mid dosage levels. '

Rats appear to be the most sensitive to the fertility effect of molinate. Further
studies in rats of timed matings and electron microscopy of sperm demonstrated

that the fertility effects correspond to the time the sperm are extruded from

the Sertoli cells. Flectron micrograph studies showed that the membrane of the
midpiece of sperm appeared to rupture or disappear as an early event, even when
mitochondria appear normal. Subsequently, head and midpiece separate and total
disorganization of the midpiece occurs. This suggest the site of action mayv be
directly on the sperm and thar it occurs either just before or just after extrusion
from the Sertoli cells. Gross morohologv of rat sperm differs considerablv from =~
rabbit and monkev sperm, especiallv with respect to the relative length of the
midpiece and the manner of its attachment to the head. In this aspect, hunan

sperm more closely resemble rabbit and monkey sperm. The male monkevs reoroduccive
svszam is most similar to humans with respect to physiologv, hormonal system and
sperm morphology.

Teratology Study in the Mouse

Molinate was fed to mated female mice at dietary levels providing dosages of 0,
8 and 24 mg/kg/day on gestation days 6-15. No signs of maternmal toxicity were
observed and no teratogenic effects were observed in the fetuses.

Teratology Study in the Rabbit

Molinate was administered by oral gavage to mated female New Zealand White
rabbits an gestation days 7 throwgh 19 at dosages of 0, 2, 20 and 200 mg/kg/dav.
Embryofetotoxicity was observed at the 200 mg/kg/day level, but was considered
to be secondary to maternal toxicity. The no effect level for maternal and
embryofetotoxicity was 20 mg/kg/day. No teratogenic effects were observed at
any dosage level.

Chronic Study in the Mouse

Molinate was fed to CAF hybrid mice at dietary levels providing dosages of

0, 3.6, 7.2 and 14.4 mg/kg/day for 99-101 weeks. Additional groups were exposed
in utero and during gestation followed by similar dietary feeding for a total
exposure up to 76 weeks. Survival at the high dosage level in mice exposed

in utero may have been slightly reduced. The no effect level was 7.2 mg/kg/dav.

-6-
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Chronic Study in the Rat

Molinate was fed to Fisher rats at dietarv levels oroviding dosages of

0, 8, 16 and 32-mg/kg/dav for the firs: 18 weeks, and 0, 0.63, 2.0 and
6.32 mg’'xg‘dav for the remainder of the experimen: (a: least 104 wk).
Signs of toxicity included decreased bodv weighz gain, increased testicuolar
weight and possiblv decreased kidnev weigh:z. No effects were observed a:
0.63 mg kg dav.

Genetic Toxicity Studies

Molinate was negative in a Rec-assay with Bacillus subtilis H-17 and M-i5
strains. Mclinate was negazive in tests with Eschericha coli WP2 her strai-
and five strains of Salmonella tvphimurium both with and without a metabolic
activation system. Molinate was negative in a host mediated assav in mice
using Salmonella typhimurium G-46. Molinate was negative in a micronucleus
test in the mouse. Molinate was negative in an in vitro chromosomal aberracicrn
and sister chromatid exchange test with mouse lymphoma cells.

Neurotoxicity Studv in the Hen

Molinate was administered to hens orally at 0, 0.02, 0.063, 0.20, 0.63 and
2.0 g’kg two times with a 3 week interval. Mortalitv was associazed at the
0.63 and 2.0 g’kg levels. Degeneration of nerve axons in brain, spinal cord
and peripheral nerves was found in all hens at the 0.63 and 2.0 g/kg dosage
levels. However, none of the molinate-treated hens exhibited clinical signs
of delaved neurotoxicity similar to those seen after administration of the
positive control.

Toxicity Studv in Mallard Ducks

Molinate was fed to mallard ducks at dietarv concentrations of 0.1, 0.18, 0.32,
0.56, 1.0, 1.8 and 3.2% for five days. The LC50 was 1.3% and the no effect level
was 0.1%.

Subchronie Toxicity Study in Coturnix Quail

Molinate was fed to quail at dietary concentrations of 10, 100 and 1000 pom for
nine weeks. Signs of toxicity included decreases in feed intake, body weight
and hatchability. No effects were observed at the 10 ppm level.

Toxicity Studies to Aquatic Species

The 1LCS50 of molinate in rainbow trout is 0.54 mg/l at 24 hr, 0.29 mg/l at 48 hr
and 0.20 mg/l at 96 hr. The LCSO of molinate in Leiostamus xanthurus, an
estuarine fish, is greater than 1 nmg/l at 24 and 48 hr. The ECS0 of molinate in
in oysters is greater than 1 mg/l at 96 hr. The EC50 for molinate in Penaeus
azterus is greater than 1 mg/l at 24 and 48 hr.
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The toxicity of these materials to aquatic species is listed below:

Time Poin:

Commor.mé Specie ~ (hr.) Endooint Value

EPTC bluegill sunfist 96 Lese 6 mg 'l
Trout 96 LCSo 1035 mg 'L
daphnia L8 wsa 4 mg's

Butvlaze bluerill sunfish 96 LCSH 6. mg/l

' trout ' 96 LCS50 7.0mg 'l

daphnia 48 Lesn 11.9 mg.}

Vernolate bluegill sunfish 96 LCSO 8.4 mg'l
trout 96 LCSO QA mg'l
daphnia 48 LCSO 7.6 mg'l

Pebulace bluegill sunfish 96 LCS0 7.4 mg/l
trout 96 LCSO 7.4 mg/l
daphnia 48 1LCSO 2.1 mg/1

Mclinate bluegill sunfish 96 TLSO 18.8 mg’l
trout 96 TLSO 6.97 mg’l
daphnia 4«8 LCS0 19.4 mg/1

Cvcloate bluegill sunfish 9% LCS50 4.6-6.8 mg 'l
daphnia 48 LCSC 26 mg 1

In addition, a 25 day bioconcentration study has been conducted with radioclabdelled
cycloate in bluegill sunfish. By day 14 of the depuration phase, 94-98% of che
cycloate was eliminated. This indicates that bioconcentration of cycloate is nect
remarkable and that residues are rapidly cleared from fish tissues once exposure
is terminated.

; ..I'I :.l li‘“
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EPTC
Subchronic Rat Feeding Studv

EPTC was fed in the diet to groups of rats 2o srovide dosage levels of

0, 8, 16 anc 32 mp'kg’'dav for 13 wks. Signs of toxicitv at the 32 mg/ks Zav
level include decreased bodv weight and food intake and slight irregularisv
in hepatic cell size with same glvcogen deplezion. No adverse effects were
observec at the 8 and 16 mg 'kg ‘dav levels.

Subchronic Dog Feeding Studv

EPTC was fed in the diet to groups of dogs at dosage levels of 0, 450, 90C
and 1800 ppr. Signs of toxicity included decreased brairn cholinesterase

levels, hair loss and changes in gastric mucosa.

Subchronic Rat Inhalation Study

Animals were exposed to 0, 8.3, 58 or 290 mg/m3 for 6 hours/day, S5 davs/week
for three months. Signs of toxicity included decreased food consumrzion

(mid and high dosage levels), increased SGOT (high dosage level), mild
transient histopathological changes in nasal epithelium and simuses {mid and
high dosage levels), decreased brain cholinesterase levels (high dosage level)
and mvocardial degeneration (high dosage level). The latter observation was
considered by the EPA to be virally induced. No treatment-related effects
were otserved at the low dosage level.

Rat Teratology Study

EPTC was administered to groups of mated female Charles River CD® razs bv
gavage at dosage levels of 0, 30, 100 and 300 mg/kg/day on gestation davs

6 through 15. Maternal toxicity was observed at the highest dosage level.
Slight embryotoxicity may have been observed at the mid-dosage level. No
effects were observed at the low-dosage level. No teratogenic effects were
observed at any dosage level.

Reproduction Study in the Rat

EPTC was fed to groups of rats at dietary levels of 0, 40, 200 and 1000 pom
for two generations with two macings per generation. No adverse reproductive
effects were observed.

Chronic Mouse Feeding Study

EPTC was fed in the diet to groups of mice to provide dosage levels of O, §,
20 and 80 mg/kg/day for two years. Signs of toxicity included decreased
body weight and food consumption.



Chronic Rat Feeding Studyv

The rats received EPTC in the feed to vorovide dosage levels of 0, S5, 25 or
125 mg/kg 'dav for two years. Signs of toxicityv included mortality (males

at the high dosage level) decreasec food consuamczion and weight gain (both
sexes at the mid and high dosage levels). coagulopathy (males at the high
dosage level), cataracts (females at the high dosage level),K altered carriage
of the testes (a: the high dosage level), and hindlimh weakness ancd muscular
atrophv, hindlimbt peripheral nerve and spinal cord axonal-degeneration (both
sexes at the mid and high dosage levels). A spontanecus level of mild hear:
muscle degeneration was observed at the control and low dosage levels. EPTC
increased the severity of heart muscle degeneration at the mid and high
dosage levels. No tumors were considered to be induced by EPIC administrazio-
and no treamment related effects were observed at the low dosage level.

Butvlate
Subchronic Feeding Studv in the Rat

Butylaze was fed to groups of rats at dosage levels of 0, 8, 16 and 32 mg/kg/day
for 13 weeks. No effects were observed at any dosage level.

Teratologv Study in the Mouse

Butylaze was adrinistered to groups of mated female mice at dosages of 0, 4,
8 and 24 mg/kg/day on day 6 through termination of gestation. No signs of
maternal toxicity and no teratogenic effects were observed in this studv.

Teratology Study in the Rat

Butylate was administered to groups of mated female rats by gavage at dosages
of 0, 40, 400 and 1000 mg/kg/day during gestation days 6 - 20. The no effect
level for general toxicity was 40 mg/kg/day. No teratogenic effects were
observed in this study.

Reproduction Study in the Rat

Butylate was fed to groups of rats at concentrations of 0, 200, 1000 and 4000
ppo for two generations. The no effect level for general toxic and reproductive
effects was .

Chronic Feeding Study in the Rat
Butylate was fed to groups of rats at dosage levels of 0, 50, 100, 200 and
400 mg/kg/day for 2 years. Signs of toxicity included decreased weight gain,

increased food consumption, increase liver weights and increased hepatocellular
hypertrophy. No effects were observed at 50 mg/kg/day.
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Pebulace
Subchronic Inhalation Study in the Rat

Croups of rats were exposed to mean pehulaze concentrations of 0, 3.4, 6.1
and 79.3 rng’rr,a for 6 hr/dav, 5 davs'wk for 14 weeks. Signs of toxicicy
include increased in vitrc coagulation times, inkibiziom of brain and
ervthrocvte cholinesterase levels, kidney damage and changes in nasal
epithelium. No effects were observed at 3.4 mg/m3.

Subchronic Feeding Studv in the Rat

Pebclate was aduinistered to groups of rats at dosages of 0, 8, 16 and 32
mg 'xg/dav for 14-15 weeks. The onlv sign of toxicity was irritabilitv at
the 32 mg 'kg’dav level. No effects were observed at the 16 mg/kg/dayv level..

Teratologv Studv in the Mouse

Pebulate was administered to groups of mated female mice at dosages of 0, 8
and 24 mg’kg/day during gestation days 6 through termination. No signs of
maternal toxicity and no teratogenic effects were observed 'in this study.

Neurotoxicity Study in the Hen

Pebulate was administered to groups of hens at two dosages of 8.9 g/kg with
a three weex interval between each dosage. No signs of acute delayed neurc-
toxocity were observed.

Chronic Feeding Study in the Mouse

Pebulate was administered to groups of CD®-1 mice at dosage levels of 0, 10,

40 and 160 mp/kg/day for two years. Signs of toxicity include decreased
erythrocyte count, decreased hemoglobin, decreased hematocrit and increased
liver weights.

Vernclate
Subchronic Feeding Study in the Rat

Vernolate was administered to groups of rats at dosages of 0, 8, 16 and 32
ng/kg/day for 14 weeks. No signs of toxicity were attributed with certainty

to vernolate.
Subchronic Feeding Study in the Dog

Vernolate was administered to groups of dogs at dietary levels of 0, 400,
900 and 1800 ppm. No signs of toxicity were attributed with certainty to

vernolate.

- 11 -



3 10 003371

Teratology Study in the Mouse

Vernolate was administered to groups of mated female mice at dosages of

0, 8 and 24 mg/kg on gestation davs 6 through termination of gestation.

No signs of maternal toxicity or teratogenicity were observed at anv dosage
level.

Teratologv Studv in the Rabbit

Vernolate was admninistered to groups of mated female rabbics at dosages of
0, 2, 20 and 200 mg'kg/dav for gestation days 6 through 21'. No signs of
maternal toxicity or teratogenicity were observed at any dosage level.

Reproduction Study in the Rat

Vernolate was administered to groups of rats at dietary levels of 0, 20,

100 and 500 ppm for two generations with two matings per generation. Signs
of toxicity included decreased body weight and food consumption. No adverse
reprodactive effeccs were observed at any level.

Neurotoxicity Study in the Hen

Vernolate was administered to hens in two dosages of 10 ml/kg with a 21 dav
interval between dosages. No evidence of delayed paralysis was observed.

Cycloate
Subchronic Inhalation Study in the Rat

Animals were exposed to 0, 1.2, 13 and 119 mg/m3 for 6 hours’day, 5 davs’'wes2%
for 68 exposure days (three months). An increase in the incidence and'or
severity in Wallerian degeneration of the peripheral nerves was observed at
the high exposure level. No histopathological effects were observed in
peripheral nerves from animals exposed to low or mid dosages.

Teratology Study in the Rat

Cycloate was administered to groups of mated female rats at dosages of 0, 10,
75, 175 and 400 mg/kg/day for gestation days 6 through 15. Signs of matermal
toxicity were observed at dosage levels of 175 and 400 mg/kg/day. No signs
of embryofetotoxicity or teratogenic effects were observed.

Neurotoxicity Study in the Hen

A neurotoxicity study i{n the hen was performed at the very high dosage levels
of 10,170 mg/kg (2 doses) and 3,05 mg/kg (10 dosages). The LD50 of RO-NEET
in the hen is greater than 10, 170 mg/kg. No behavioral or histopathological
evidence of muscle or nerve degeneration was observed indicating cycloate does
not produce acute delayed neurotoxicity.

- 12 =
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Chronic Feeding Study in the Mouse

A two year chronic mouse feeding study was performed at dosages of 0, 20,
60 and 180 mg’/kg/day. Histopathological examination included brain, spinal
cord, nerve and muscle tissues. No effects on nerve or muscle tissue were
detected.

Chronic Feeding Studies in the Rat

The first chronic rat studv was performed at Hazleton Laboratories with
cycloate administered in the feed to provide dosage levels of 0, 8, 24 and

72 mg/kg/day. The second chronic rat study was conducted at Stauffer Chemical
Company's Environmental Health Center (EHC) at dosages of 0, 0.1, 0.5, 3 and
16 mg/kg/dav. Neuronal and muscular effects occurred principally in older
animals and were identical to age-related changes seen in controls. The
changes were distinguishable in treated and control animals only by differences
in frequency and severity. An increase in the incidence of posterior neuro-
muscular weakness was also observed in the first study; however, no evidence
of neuromuscular impairment or neurotoxicity was observed clinically in the
second study. A no observable effect level (NOEL) was not defined in the
first studv. The Envirormental Protection Agency (EPA) concurs that the NOEL
in the second study was determined to be 0.5 mg/kg/dav.

Chronic Mouse Feeding Study
EPTC was fed in the diet to groups of mice to provide dosage levels of 0, 5,

20 and 80 mg/kg/day for two years. Signs of toxicity included decreasec
body weight and food consumption.

Carbon Disulfide

Carbon Disulfide (CS,) is a clear, colorlegs, flammable 11quid which is only
sliggtly soluble in Elter (2,200 mg/1 @ 22°C). The pure chemical boils at
46.3°C. Very little information could be found regarding its toxicity in
1iquid or solution form. (The oral toxicity to humans, LOL_ 1s 14 mg/kg.)
NIOSH, in its criteria document for CS, vapor (1977), recomiended a TWA of 1
ppm, with a 10 ppm ceiling for any 15 ﬁinute period,

Thiocyanate

Thiocyanates are not normally dissociated into cyanide. They have a low acute
toxicity. Sodium Thiocyanate (NaCNS) has an Oral LD50 for rats of 764 mg/kg.

Prolonged absorption may produce various skin eruptions, running nose, and
occasionally dizziness, cramps, nausea, vaniting and mild or severe disturb-
ances of the nervous system,
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1. INTRODUCTION

Ordram @. containing the active ingredient molinate, is a selective
thiolcarbamate herbicide for the control of grass weeds such as
Echinochloa spp. in rice. Ordram is used as a emulsifiable concentrate,
Ordram 6 E, containing 720 g active ingredient per litre, or as granular
formulations containing 5, 7.5 or 10% active ingredient. Ordram {s applied
prior to planting followed by soil incorporation or post-flood,
postemergence. Typical application rates are 3.0 - 4.0 of active ingre-
dient per hectar.
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2.4
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IDENTITY
CHEMICAL NAME AND STRUCTURE
IUPAC Name : S-Ethyl hexahydro-1H-azepine-1<carbothjocate
CAS - Number : 12212 - 67 - 1
9 O

Struc ture :

C,HsS-C-N

Molecular Weight : 187.30
Empirical Formula : C9H17N05
Common Name

Molinate

Composition of Technical Product

Purity : minimum 95% (w/w)

Commerc ial Formulations

Ordrams 6t : emulsifiable corcentrate contalning
720 g molinate/lftre

Ordram 5,7.5,10 C: granular formulatfons containing
5,7.5 and 10% (w/w) molinate
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3. PHYSICAL AND CHEMICAL PROPERTIES - Ordram tec hnical

3 Physical Properties

3.1.1 Appeararce :

3.1.2 MNelting Point :

3.1.3 Speific Gravity

3.1.4 Boiling point

3.1.5 \apor Pressure :

3.2 Chemical Properties

3.2.1 pH :

3.2.2 Flash Point :

3.2.3 Solubility at 20°C :

Clear, amber liquid
below- 30°C

1.063 at 20°/20°
202°C (extrapolated)

5.6 x 107> mmHg at 25°C

9.0 (4:4:2 Ordram/acetone/water)

110°C (10C)

93°C (7CC)
Kerosene : Mix ible
Xyiene : Misc ible
Acetone Misc ible
Ethanol Misc fble

Water : 970.27mg/1
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Partition Coefficient - Octanol/Wwater :

760 at 25°C

Hyvdrolysis and Solubility Study

The solubility of molinate in deionjzed water at 25°C was dezer-
mined to be 970 - 27 mg/l. The results of the hydrolysis stuey
ipdicatde that under the experimental conditions employed, i.e. at
p 5.0, 7.0 ana 9.0 and at 25 ang 40°C, no significant hydrolytic
break-down of molinate occurred within a 30-day test period.
(Stauffer, RRC 54-51, September 1954).

ANALYTICAL METHOODS

Formulation Analvsis

Active ingredient content of formulations is determined by means of
a gas-liquid chromatograph equipped with a éft x 1/4 finch Pyrex
glass column packed with 3% OV 17 on GCas Chrom Q 60-80 mesh, a
linear temperature programmer and a flame f{onization detector.
Ro-Neet (cycloate) is used as {nternal standard. (Stauffer, WRC
75-1, 1975). ’

Determination of Crop Residues

Potential residues are extracted from plant samples bv steam
distillation and are determined by gas chromatography using a 10% O\
17 on 80-100 mesh Cas Chrom Q column and a flame photometric
detector equipped with a 394 nm filter for specific response to
sulfur compounds. The sensjitivity of the described method is 0.01
mg/kg Ordram. (Stauffer, WRC 72-43, 1972).

Water Analvsis

Ordram {s extracted from the water sample with {sooctane and
determined by gas chromatography using an OV-17 column and a flame
photometric detector in the sulfur mode. Sensitivity of this method
is 10 pg/l. Use of an Amberlite XAD-2 macroreticular resin absor-
ption column, subsequent elution with toluene and gas chromatography
determination results in lower detection limit of 1.wg/l.

The sensitivity of both methods may be further improved by use of
gas chromatography / mass spectrometry employing mass fragmento-
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graphic detection resulting in a lower detection ii=it of
ng. litre. (Stauffer, RRC 75-13, 197§ and RRC 76-21, 197¢).

BEHAVIOR Of ORDRAM IN SOIL, WATCR AND PLANTS

Soil Persistence/Metabolism

In a laboratory study the degradation of 1“C-molinate in soil uncer
flooded and nonflooded conditions was investigated. Under moist soil
conditions 50% of the applied Ordram was lost within 3 weeks. Under
flooded -conditions, dissipation was reduced to 50% loss at 10 wesks.
Uncder aerobic flooded conditions volatilization of was the primary
mode of dissipation and little degradation occurred. In moist soils.
degradation pathways {nduce hydroxylation of the azepine ring
further oxidation to the respective ketone, oxidation to the
sulfoxide and cleavage to yield the imine 